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The Oil Show at Tulsa 


PANORAMA of the most recent and up- 

to-date equipment methods and ideas in the 
various divisions of the petroleum industry will be 
presented to the oil men of the world when the 
International Petroleum Exposition at Tulsa, opens 
May 14. 

For eight days key men of the production, pipe 
line, refining and marketing divisions of the petro- 
leum industry, from 20 to 25 nations of the world, 
will visit the exposition and see, study and purchase 
their respective types of equipment. These men will 
attend banquets and meetings in their honor and 
they will take comprehensive tours through the ex- 
position. 


Special features of the exposition will include: 


The new Hall of Science with models illustrative 
of every branch of the industry, including a work- 
ing model refinery. The exhibits cost $350,000 to 
construct. 

Events for “Old Timers” including awards to the 
“Grand Old Man of the Industry” and to the “Grand 
Old Man of Tulsa,” and dedication of a memorial. 

All-day safety contest. 

Special events for the international delegates ex- 
pected to attend from over 20 nations. 

Young oil executives will be entertained by the 
Tulsa Junior Chamber of Commerce. 

Special days will be devoted to purchasing agents, 
drilling contractors to those engaged in production, 
refining, pipe line, and marketing. 
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A press party will be held for leading oil editors 
of trade journals and newspapers over the nation, for 
the science editors of the Associated Press, Interna- 
tional News Service, United Press, and the news- 
reels. 


Special nationwide broadcasts direct from the 
grounds will be made by the radio chains. 


HALL OF SCIENCE 


One of the most popular exhibits will be the scien- 
tific and technical exhibits in the new Hall of 
Science, which will be under the direction of Dr. 
Gustav Egloff, director of research for Universal Oil 
Products Company, and chairman of the exposition 
scientific and technical committee. The exhibits de- 
pict through charts, dioramas and models how oil is 
found and refined and how the finished by-products 
are distributed. 


The most interesting part of this scientific and 
technical exhibit is the 30-foot operating model of a 
modern petroleum refinery. This model shows all 
of the major operations from the fractional distil- 
lation of crude to the final treating of the five basic 
products, including the cracking process. The bubble 
towers, which are made of glass, show how the frac- 
tional distillation separates the crude into gasoline; 
kerosene, gas oil, lubricating oils and heavy residue 
oils. All of the operations of the refinery are carried 
on in glass tanks, pipe connections, retorts and bub- 
ble towers, while the intricate maze of pumps, pipes, 
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motors and valves necessary to carry on the opera- 
tions are concealed beneath the model. A recorded 
voice explains each operation as it occurs. 

All of the methods of moving oil from producer to 
consumer, including pipe lines, tankers, tank cars, 
and trucks are shown in either working model or 
still model form. The various shapes and sizes of 
tanks necessary in the storage of oil is also a part of 
this display on transportation. 

How oil is found, how test wells are shot, how 
drilling tools operate beneath the surface of the 
earth and what constitutes the difference between 
cable-tool and rotary drilling are demonstrated either 
through illuminated or working models in the explo- 
ration and drilling exhibits. 

Recovery of oil by water flooding of fields, which 
have been depleted beyond the ordinary pumping 
stage, is one of the production displays. Other pro- 
duction displays include: the animated diorama of 
a typical American oil field, which shows the migra- 
tory nature of oil and illustrated the modern trend 
toward conservation by unit operation. A recorded 
voice, syncronized with the animation in the exhibit 
explains the actions as they occur; causes of crooked 
holes is demonstrated in a model as in many other 
types of troubles equipment_and methods of the pro- 
duction division of the industry. 

In the geological section are many exhibits of in- 
terest to the men connected with geological work, 
some of these are: an animated exhibit of a highly- 
folded over thrust, which is accompanied by a re- 
corded voice ; what appears to be a huge vari-colored 
cake, some of the layers of which fell in the process 
of baking, proves to be a model of an asymetrical 
anticline—a great block stimulating a cross section 
of the Grass Creek, Wyoming field, in which reverse 
dips are clearly shown; a model of a symetrical anti- 
cline; a salt dome; the structural rise of oil sand; 
relationship between oil, gas and water; the seismic 
reflection method; torsion balance; pendulum; in- 
duction and electrical resistivity; principles of the 
torsion balance and the magnotometer fossil remains 
and cores. All of these form a part of the exhibits 
devoted to geology. 
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Face lifting for the enlarged Okla- 
homa building is typical of what 
the architects designed to assure 
eye harmony between the older 
buildings and the new construction 
at the plant of the International 
Petroleum Exposition. 


Huge maps show the history of oil from the horse- 
drawn tank wagon of 1880 to the present insulated 
tank car and motorized marine and land equipment. 
Maps also show the gas, gasoline, and crude pipe 
lines and refineries of the world and of America. 

The part that aerial photography plays in pros- 
pecting for oil is depicted in a diorama in which a 
model airplane flies back and forth with a light ray 
being projected over the landscape at intervals. This 
light shows the area which is being photographed as 
each picture is taken. A series of maps and aerial 
photographs supplement the display. 

Oil seepage is shown in a diorama, a working 
model of a service station an operating anti-knock 
engine, a map howing 250 by-products of petroleum, 
treatises on propane, pentane and butane, a pipe line 
construction model; maps showing the geographical 
phases of the industry and maps of the economical 
aspects of the industry supplement the mammoth scien- 
tific exhibit. 

The majority of the scientific and technical ex- 
hibits have been obtained for the duration of the 
exposition from the Museum of Science and Indus- 
try of Chicago and is the most complete exhibit of 
its kind ever before seen at an oil exposition. Other 
exhibits in the Hall of Science are furnished by vari- 
ous oil equipment firms. 


NATURAL GASOLINE EXHIBITS 


The exhibits relative to the natural gasoline divi- 
sion of the industry cover butane, propane; gas en- 
gines with mixing valves through which the pressure 
on the volume tank can be operated at any pressure 
up to six ounces through the use of the final low 
regulator; the latest types of storage tanks; refrig- 
eration plant equipment; butane filling station ; liqui- 
fied gas bottling station; compressors for tank 
wagons for transportation of butane; flowmeters; 
latest types of pumps; pipe; stabilizers, reflux surge 
tanks, and many other types of equipment. 

Vast strides have been accomplished in the in- 
creased usage of propane and butane. Through the 
use of butane as fuel around drilling rigs there has 
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been developed a special carburetor for the power 
plants of the rigs. The use of butane for fuel in heat- 
ing, where natural gas is not available is increasing 
in the nothern states and is becoming preferable to 
coal and other fuels. 

Propane has made one outstanding development in 
its use for refrigeration purposes both domestically 
and commercially, this has also aided the industry 
itself in its own production. 

Carbon black, which in the past has been very hard 
to ship, is now easily transported through the process 
of making it into pellets and shovelling it into tank 
cars for shipment. 


REFINING EXHIBITS 


As far as time has permitted the developments in 
the refining industry have taken great steps in the 
past two years. The chemist of various oil com- 
panies have been responsible for the improvement of 
refinery machinery and equipment in the past two 
years. The outstanding commercial processes which 
are now.in use include: the use of solvent extrac- 
tions; solvent de-waxing; polymerization plants and 
process; butane cracking plants; combination skim- 





ming and cracking units ; sulphur removal from gaso- 
line to improve lead susceptibility; Perco treating 
process; Lachman, Stratford, Hoover and Howard 
processes. All of these new processes have relative 
equipment, equipment which has been developed for 
their specific use, and which will be on display at 
the exposition. 

Approximately 303 manufacturers have exhibits 
featuring refining equipment at the exposition and 
one exhibit building is being devoted to these 
exhibits. 

With the improved exhibit facilities and construc- 
tion of four new buildings by the exposition, more 
than 600 firms have contracted for exhibit space at 
the show. Due to the increasing interest of mem- 
bers of the refining industry and the greater amount 
of improvements being made in equipment of interest 
to the members the space allocated this division has 
been greatly increased. 

A survey of equipment to be seen at the show, 
according to a report by the refining committee, in- 
cludes the latest methods, machines and equipment 
used in the modern refinery. 

The displays include such equipment as: refractory 
cement for laying fire brick to resist destructive slag- 
ging action and to withstand refinery acid sludge, 
plastic super-refractory surfacing mortar, which is 
applied over the face of fire brick to prevent erosion 
due to slag; protective coatings to protect refinery 
equipment against corrosion; joint-sealing compound 
for making leakproof joints. Still, steam, air, sand- 
blast and gasoline loading rack, hose; red lead in 
cans, ready mixed for immediate use; dial and re- 
cording thermometers, controllers, all types for tem- 
perature, pressure, liquid-level, flow; oil testing 
instruments for laboratory and plant use. Flexible 
couplings, safety tools, and corrosion-resistant valves 
and fittings; roller chains, sprockets, couplings for 
hot-oil pump drives, and generator drives, steel gate 
valves, designed for high-speed opening and closing; 
lubricated plug valves for refinery service, including 
three-way and four-way patterns. 

Making of thermometers is to be displayed with 
actual skilled workmen to show how thermometer 
tubes are made that use mercury bulb and by reflec- 
tion shows a bright red column; mechanical power 
transmissions; compressor used for vapor recovery, 
propane, refrigeration and hydrogenation; pipe coup- 
ling castings, made of various steel alloys and stain- 
less steel; plain carbon and various alloy steel tubes 
for refineries; patented designs of pouring and dis- 
pensing openings, seamless cracking still tubes; flue- 
cleaning hose, acid gloves; braded wire rope slings 
used in the handling and installation of refinery 
equipment; fabricated structural steel for buildings, 
bridges, supports; bubble caps and trays; automatic 
inter-communication telephone equipment; ball bear- 
ings; nut runners, portable electric hammers; cen- 
trifugal hot-oil pumps; lubricated plug valves; explo- 
sion-proof motors and controls, mechanical drive 
steam turbine; hand portable testing pump of 6000 
pounds for testing valves, fittings, tanks and pressure 
vessels. 

Condenser tubes, heat exchanger tubes, complete 
oiling and filtering systems fot pumps; refining serv- 
ice gauges, steam gauges, gauges suitable for appli- 
cation to tar, and high temperatures; high speed test 
tube centrifuge; explosion-proof lighting equipment ; 
septic tanks, vitrified clay sewer pipe; refractories, 
C. H. PAPE, Treasurer silent and roller-chain drives, power transmission 
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equipment; high-pressure vessels for modern crack- 
ing processes of all sizes and. wall thicknesses ; com- 
plete line of laboratory materials ; recording and con- 
trolling equipment; electric air hose; tank gauge 
masks, oxygen breathing apparatus, combustible gas 
indicators, meters; asbestos sheets for industrial 
roofing and siding; one and a half ton safety pull 
ratchet lever hoist for pulling super heater exchange 
bundles tubes, and stills, and general maintenance 
around plant. 

Tube cleaners for curved tubes and lines, heat ex- 
changers, boiler, tubes; complete line of tank fittings 
including vent hatches, swing line equipment, auto- 
matic tank gauges, equipment for high pressure 
storage, bubble tower trays and bell caps, still safety 
valves and look boxes; antioxidants used to prevent 
gum formation in cracked gasoline, gasoline colors; 
large vertical heavy duty agitator drives, combina- 
tion worm and helical gears with very high ratios 
maintaining high efficiency; automatic installations 
used in connection with canning motor oil; improved 
materials and methods for removal of carbonized oil 
from oil coolers, preheaters and similar exchanger 
equipment to restore normal heat transfer; recircu- 
lating and tank immersion methods make possible 
the removal of accumulations which have resulted 
from high temperatures and which formerly resisted 
any but mechanical cleaning methods; a combustion 
safe-guard for gas burners designed to shut off the 
gas instantly in case of flame failure. Electric flow 
meter, for making a record of the flow of liquid 
through a pipe line at some distance away from 
the point of the measurement and totalizing this flow oxy 
by means of an electric integrator; a new high pres- H. R. POWERS, Secretary 
sure rotary pump which meets the demand of oil field 
engineers and superintendent for a pump with high 
efficiency over a wide range of speeds and pressures. 





SAFETY EXHIBITS AND CONTEST 

The latest methods and appliances used by oil 
companies in their fight to reduce fatal and crip- 
pling accidents to their employees will be a feature. 

Friday, May 20, will be Safety Day. This day is 
set aside so that the visitor to the oil show can stop 
and appreciate the troubles and difficulties that beset 
the men of the industry who devote their every work- 
ing hour to improve and clarify the rules, ideas and 
equipment for making every worker safe from injury 
of any sort. This day will see the safety contest, in 
which safety teams from practically every major oil 
company of the country will compete in honors for 
efficiency, knowledge and speed in caring for the 
injured. J. D. McCamey, director of safety for Carter 
Oil Company, Tulsa, and chairman of the exposition 
safety committee, said that the largest display and 
exhibition of safety teams, equipment and practices 
ever seen at an oil show would be presented. 


INTERNATIONAL DELEGATES 

The international aspects are brighter for the tenth 
exposition than they have been for any previous 
year. From 20 to 25 nations will send delegates in 
order that they may know more about the latest 
equipment, ideas and methods of the petroleum in- 
dustry. 

James H. Gardner, president of Gardner Petroleum 
Corporation, and chairman of the International Dele- 
gates Committee, has announced that the interna- 
tional delegates to the exposition would be taken on 
tours throughout the main points of interest in the 


(Continued on page 61) W. B. WAY, General Manager 
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Propane Treatment 
of Lubricating Oil Stocks 


HE treatment of petroleum and its intermediate 

products for the purpose of obtaining a useful ar- 
ticle of commerce is a very old subject but one which 
continually is the target for technologists. The 
amount of interest in treating petroleum fractions 
is exemplified by the voluminous patent literature 
as well as books devoted to the subject. This is 
indeed a healthy condition for where there is dissat- 
isfaction there is at least the hope that something 
constructive will result. 

It is unnecessary to go over the developments of dis- 
tillation and lubricating oil manufacture by conven- 
tional methods in view of the many excellent sources 
of these data. It may be opportune, however, to look 
back a few years for the inspiration of the work and 
processes which is the subject of our immediate in- 
terest, i.e., “propane treatment of lubricating oil 
stocks.” A survey of the literature reveals some 
rather interesting work on the subject of solvents and 
their effects upon mineral oils. In 1867, less than 10 
years after Drake’s oil discovery at Oil Creek, Penn- 
sylvania, Vander Weyde’, a physician in Philadel- 
phia, took out a patent entitled “Improvement in 
the Manufacture of Liquids for Making Ice and for 
Other Purposes.” He separated a liquid which was 
called in those days “the hydride of propyle” but 
which he preferred to name “chimogene, meaning 
cold-generator as its spontaneous evaporation pro- 
duces an intense cold.” Quoting further, “this liquid, 
with the others of the same class spoken of, fills the 
gap thus far existing, in regard to volatility, between 
ether, which boils at 90°, and liquefied nitrous oxide 
and carbonic acid, which boils at 130° and 112° below 
zero—another great advantage is that it can be pro- 
cured so cheaply, being nothing but a material now 
entirely wasted in all petroleum distilleries and at 
the oil wells. When manufactured at the last-men- 
tioned localities, its boiling point may be obtained 
almost as low as that of ammonia, etc.” Autorefrig- 
eration is quite well explained in this early work. 

Another interesting dissertation on the use of pe- 
troleum solvents is found in Gurwitsch?. He appar- 
ently used the term “cymogene” as did Dr. Vander 
Weyde and called the higher-boiling fractions “rhig- 
olene.” He describes ice-making and the use of the 
low molecular weight hydrocarbon gases as anes- 
thetics. Holde* discloses a refining process for lubri- 
cating oil which consists of treating residua from 
distillation, having a specific gravity greater than 
0.9% “with gasoline or other petroleum distillates 
having a specific gravity of less than 0.70.” Since 
propane has a gravity of 0.50, it appears to be in- 
cluded in Holde’s claim from which the above quota- 
tion is made. The term petroleum ether has been 
used to cover solvents of wide boiling ranges and for 





*Presented before Thirty-Fifth Semi-Annual Meeting of the National 
Petroleum Association, Cleveland, Ohio, April 13, 1938. 
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this reason it appears opportune to quote a patent‘ 
issued in Poland in December, 1920, entitled ‘““Method 
for the Separation of Asphaltic Substances from 
Crudes or Crude Oil Products.” “It is well known 
that the solubility of the asphaltic bodies which are 
found in most crude oils and crude oil products de- 
creases if we lower the boiling limits of the gasoline 
used for precipitation of the asphaltic bodies and, at 
the same time, its percentage of aromatic hydrocar- 
bons”.° Quoting further, “The present invention is 
based on the knowledge that the precipitation of 
asphaltic substances by means of a mixture of hydro- 
carbons originating from natural gas which is stable 
in the liquefied condition at room temperature in the 
case of the application of over-pressure only, is not 
only possible, but that we are able, by means of 
such a mixture to precipitate a considerably higher 
amount of asphaltic bodies than when using lowest 
boiling point gasoline or petroleum ether fractions. 
Such a hydrocarbon mixture may be obtained either 
directly from gasoline containing natural gases or by 
distillation of commercial gasoline prepared from 
natural gas.” 


The data given in Example No. 1 in the patent are 
shown in Figure I. 


(a) From the natural bituminous material origi- 
nating from Boryslav crude oil, the asphaltic bodies 
were precipitated at a ratio of 1 to 5 by means of a 
gasoline boiling within a range of 179.6°F. to 
197.6°F. The amount of asphaltic bodies precipitated 
was 2.6 percent. 


(b) From the same bituminous material the as- 
phaltic bodies were precipitated on dilution in the 
ratio 1 to 5 by means of a petroleum ether boiling 
between 32 and 42°C. (89.6 and 107.6°F.) The 
amount of the asphalt precipitated was 8.7 percent. 


(c) From the same bituminous material the as- 
phaltic substances were then precipitated with the 
application of pressure by means of a dilution in the 
ratio of 1 to 5 with the aid of a mixture of hydro- 
carbons liquefied under pressure and obtained by re- 
distillation of Boryslav gasoline, the boiling point of 
which was within -5 to 8°C. (23.0 to 46.4°F.) The 
amount of the asphalt precipitated rose to 13.4 per- 
cent. 

In the case of this method, it was found that the 
asphalt precipitated (Example 1C) was free from 
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paraffin-like substances if the precipitation was car- 
ried out at a temperature not lower or not much 
lower than room temperature, with the application of 
overpressure, For this reason the material obtained 
from the hydrocarbons of natural gas and liquefied 
under pressure may be considered as the most effi- 
cient asphaltic precipitating agent which does not 
effect a simultaneous precipitation of the paraffin-like 
substances. 

The utilization of the hydrocarbon mixtures lique- 
fied under pressure makes possible, on the one hand, 
a commercial preparation of asphalt from crude oils 
or asphalt-rich crude oil products, while, on the other 
hand, it allows the precipitation of the asphalt from 
crude oils or crude oil products to such extent that a 
further decoloring treatment by means of well- 
known decoloring agents, for instance, bright oil, 
vaseline, etc. is found technically and economically 
possible; the final product is a bituminous, bright 
substance. 


Starting from this supposition that asphaltic sub- 
stances are more easily soluble in “higher” hydro- 
carbons, prior to their precipitation, the gasoline, 
kerosene and medium oil fractions were distilled off 
from the crude. In this manner it became possible to 
increase the percentage of precipitated asphaltic sub- 
stances.” 

It is well known that as the resins in petroleum 
are converted to asphaltenes (by heat or otherwise), 
the insolubility in petroleum ether becomes marked 
but the asphaltenes are still soluble in benzol, carbon 
bisulfide and carbon tetrachloride. From a chemical 
standpoint, as the asphaltenes dehydrogenate into 
carbenes and carboids, the solubility in these solvents 
decreases. As stated by Gruse’®, “it is obvious, of 
course, that in a complex substance such as petro- 
leum some types of compounds will probably be con- 
verted more readily and will be carried farther along 
in the series than the others. Thus some hydrocar- 
bons will have been converted to asphaltenes while 
others are still in the resin stage.” There is no sharp 
line of demarkation between lubricating oil fractions 
and resins and the separation is dependent on solvent 
used, ratio of solvent to oil (weight or volume), tem- 
perature and pressure of the operation. 


A search of the literature reveals that Holde and 
Eichman’ studied these resins in 1906-1907. They 
extracted resins from Russian lubricating oils with 
hot 70 percent alcohol, the resins amounting to 4 
percent of the oil. By acid refining this amount was 
cut in half. Holde’s classification of compounds more 
asphaltic than resins rested on solubility. The as- 
phaltic pitches were soluble in petroleum ether but 
insoluble in an alcohol-ether mixture. The asphal- 
tines were insoluble in cold petroleum ether. 

The nearest approach to our modern applications 
of solvent refining is the use of diluent naphtha in 
cold settling and later in the separation of wax by 
centrifugal means. The old methods of removing 
both resins and asphaltic compounds by acid and 
clay treatment was based upon the known facts of 
the case. Asphalts can be removed by acid treatment 
as well as some of the resins. Upon filtering the acid- 
treated oil, resins are removed by the clay and can 
be recovered by extracting the clay with chloroform. 
This is one distinguishing characteristic between 
resins and asphalts, i. e., the resins are absorbed by 
fuller’s earth from a warm petroleum ether solution 
of asphalt*. The foregoing discussion is more applic- 
able to mixed-base oils than to oils of Pennsylvania 


or paraffin base in that in the latter there is not a 
large amount of asphalt, and this permits lubricant 
manufacture from crude oil residue whereas the 
mixed base and asphaltic oils are first distilled to 
throw out the major portions of the asphalt. The 
fact remains that solvents probably do a better job 
of asphalt and resin removal than did the old com- 
bination of distillation, acid treating and clay 
finishing. 

The use of petroleum naphtha for dilution of lubri- 
cating stocks for aiding in the removal of wax by 
cold settling was the logical step toward solvent 
deasphalting and dewaxing. It was learned from this 
work .that the lighter the naphtha, the better the 
settling results. The same was found in the cen- 
trifugal dewaxing. 

The introduction of propane was a step forward 
in that it does the job more efficiently than do the 
higher homologs butane, pentane, and hexane, It is 
then quite in order to find that the first application of 
propane was to throw down asphalt as a precipitate. 
Petroleum ether and propane, therefore, are more 
closely allied in the results they produce when mixed 
with lubricating oil stocks than any other two sol- 
vents with which we are familiar. They differ in 
degree as to the results accomplished. An important 
result is the separation of the higher lube fractions 
which cannot be obtained by distillation from as- 
phalt by commercial means. 


The introduction of propane into the lubricating 
oil manufacturing processes has resulted in other 
advantages with which the most of us are cognizant. 
The use of the diluent, in this case, as the refrigera- 
tion medium, needs no introduction. Suffice to say 
that the present competitive schemes or processes for 
the dewaxing of lubricating oil stocks revolves about 
this multiple use of the solvent, i. e., (1) as a diluent 
to reduce viscosity and (2) as a refrigerant and (3) 
as a precipitating agent or (4) as various combina- 
tions of the three items mentioned under controlled 
conditions. The recognized processes for propane de- 
asphalting, deresining, and dewaxing appear to differ 
mainly in the autorefrigeration usage and the steps 
employed in the process. 


One advantage of propane dilution is the fact that 
dewaxing is readily accomplished in its solution. 
Another attractive feature of propane is that it is a 
refrigerant and can be liquefied, cooled, expanded 
and will produce refrigeration down to very low tem- 
peratures. Since it can be evaporated from its solu- 
tions to produce refrigeration, there is no loss of heat 
transfer through metallic walls of heat interchang- 
ers, i. e., heat is removed directly from the solution. 


Last but not least is the fact that the larger refin- 
ers, as a rule, are natural producers of propane and 
they do not have to depend upon or pay profits to an 
outside source of the diluent-refrigerant. In some 
cases, the refiner, through other unrelated refining 
operations, produces liquid propane and can regain 
some of the energy expended in rendering it liquid, 
by expanding it to do work and produce refrigeration 
at the same time. The smaller refiner can buy the 
solvent at reasonable prices in the open market and 
it does not become a contaminant in his vapor-recov- 
ery system and losses go into fuel. 


For various reasons, some of which will be men- 
tioned, propane is the most desirable low molecular 
weight hydrocarbon to use in this work. Asphaltic 
residua and wax-bearing residua are handled in the 
same manner but the latter begins to precipitate wax 
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from the propane-oil phase upon mixing with pro- 
pane, generally at room temperature, depending upon 
the solvent ratio and the wax content. As the tem- 
perature is lowered, additional quantities of wax pre- 
cipitate. The commercial criterion is that tempera- 
ture at which the pour and cloud test specifications 
of the finished oil are satisfied. Another reason for 
propane’s popularity for this work is because it is 
available in most locations and it is of no use for mo- 
tor fuel. Butane, while it has quite satisfactory sol- 
vent qualities, is utilized both in motor fuel and in 
other industries so that the material is too valuable to 
use as a simple solvent. 

Going to the lower molecular weight petroleum 
gases, ethane, for example, exerts too high a vapor 
pressure to make its use practicable in reasonably- 
priced equipment. It so happens that the atmos- 
pheric boiling point of propane is as low as it is 
necessary to go to accomplish the results desired. It 
is not surprising therefore to find that propane has 
forged ahead during the last few years to a position 
where it is a serious competitor to accepted refining 
methods and materials. 

There has been considerable discussion of propane 
treating during the past few years. The more im- 
portant references are listed in the bibliography for 
convenience. 


The process which we will now describe differs 
from those described in the literature in two essen- 
tial respects; (1) continuous chilling as opposed to 
batch chilling and (2) simultaneous deasphalting, 
deresining, and dewaxing are accomplished. 

The Sun-Alco process uses an optimum proportion 
of propane to obtain the final result on the particular 
stock in question to reduce its viscosity and employs 
indirect refrigeration on the mixture to a point where 
approximately 90 percent of the refrigeration duty 
has been accomplished, only evaporating propane to 
attain the remaining 10 percent of refrigeration. In 
this process, propane is auto-refrigerated alone and 
the cold propane is injected at the 90 percent point of 
refrigeration. The reason we have maintained our 
indirect chilling process is to be found if one studies 
critically the crystallization of paraffin waxes and the 
effect of extraneous or other compounds. The inter- 
effect of proportions of propane oil and wax in the 
cooling stage, if properly controlled, results in great 
speed of chilling without the formation of minute 
crystals which filter poorly. The continuous process 
is subject to strict control. The range of control is 
such that in some combinations results are obtained 
which are impossible in batch systems. 


The success of propane dewaxing depends upon 
the rate of wax separation, so much so that we are 
not interested in autorefrigeration exclusively as a 
chilling means. This is due to inherent limitations in 
the autorefrigeration process. 





The reasons for the development of different sys- 
tems of propane treatment of lubricating stocks are 
probably best understood if we consider the two 
fundamental types of stocks upon which the greater 
proportion of propane treatment is bound to be asso- 
ciated. These two types are répresented by Pennsyl- 
vania and by Mid-Continent lubricating stocks, the 
latter including any naphthenic stocks carrying wax. 
With the two main stocks defined, it is not unusual 
to have groups of technologists working on separate 
processes. This is actually the case. 


DEWAXING DISTILLATES VS. RESIDUUM 


The two problems in connection with the two rep- 
resentative types of crudes, Pennsylvania and Mid- 
Continent are essentially problems inherent in treat- 
ing of residua and those of treating distillates. The 
Mid-Continent problem is one of working with 
topped crude as raw material whereas the Pennsyl- 
vania problem involves the treatment of Pennsyl- 
vania wax distillate amounting to 12-15 percent of 
the crude as well as Pennsylvania steam-refined 
stock amounting to 18-20 percent of the crude, with 
the possible alternate of handling a 38 percent re- 
duced Pennsylvania crude. 

The gains from the utilization of propane in treat- 
ing Pennsylvania oils are mainly due to larger yields 
of lube oil and the enhanced decolorization resulting 
in lower filter costs. If this cannot be done, the 
attraction for propane is limited. The Mid-Continent 
operation, however, is one where vacuum distillation 
for removal of asphalt is replaced by propane treat- 
ment, eliminating to a large extent the decolorizing 
by acid and replacing it by solvent treating such as 
furfural, phenol, duo sol, or nitrobenzene or sulfur 
dioxide, etc. At the same time, possibilities of new 
products obtainable by this process are opened up. 

The flow diagram Figure 2 illustrates the main 
operations and principal vessels. 

As an example of our operation on topped crude, 
we make a low ratio blend of oil and propane (for 
example, one to one) which is pumped through a 
mixing device. The blend is passed through a 
scraped-surface type of exchanger such as a conven- 
tional wax distillate type double-pipe chiller. The 
mixture is chilled to minus 25°F. or lower and is 
then mixed with additional propane, which has been 
chilled to minus 45°F. to bring the ratio to 5 parts of 
propane to 1 part of oil. The chilled mixture is then 
filtered. The asphalt acts as a filter aid and high 
rates are obtained. 

Tables 1, 2 and 3 give the distillation break-up on 
(1) 36 percent topped Mid-Continent crude, (2) de- 
waxed, deasphalted Mid-Continent crude, and (3) 
filter residue. 

These tables show that: 

1. The topped crude or residuum carries all the 
























































TABLE 1 
Mid-Continent Topped Crude — 36% 
VISCOSITY °F, MEK M.P. 
Bulb | Percent of Percent 
CUT Gravity Flash Fire 100 130 160 210 PT. Color M.P. Par. Par. Crude 
10 percent.......... 33.8 240 260 40 37* + 30 1+ | Liquid po ae er 3.6 
20 percent.......... 30.8 335 360 56 ot ee er 60 1%— | Liquid 12.7 108-110 3.6 
80 percent.......... 28.8 355 420 85 _, ES ese 39* + 85 1% 80- 17.4 116-118 3.6 
40 percent......5... 27.1 405 490 166* ant eee 45 +105 2% 96- 98 19.5 130-122 3.6 
DO db os cash 25.7 425 510 253* Sa 79 50 +115 3% 104-106 19,1 136-138 3.6 
64.5 percent......... 24.1 485 565 590* sa 133 66 ++120 4+ 116-118 19.4 140-142 5.22 
eee 13.7 615 695 63% b6% 5176 1130 +110 gah! oh etek ase Ps cae we 12.78 
NS 5 ee eo oa ys 23.1 235 400 he 245 132 +105 ro 104-106 17.0 132-134 36.00 
Cast and Color—Good. * Extrapolated from the A. S. T. M. Chart. 
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TABLE 2 
Vacuum Distillation and Test Data on Dewaxed-Deasphalted Mid-Continent Crude 






























































VISCOSITY 
ASTM Ox- Con. Percent | Percent 
CUT Gravity | Flash Fire 100 130 160 210 P.T. Color Cloud id. Carb. Yield Crude 
10 percent. 33.7 220 245 41 37 ye ae . cal —5 1— + 4 aie aa 5.38 1.937 
20 percent.| 30.3 300 330 40 42 ApS iia 0 1+ +18 sas ar 5.38 1,937 
30 percent.| 26.8 340 390 77 54 Ves 37* —25 14+ +14 “en eg 5.38 1.937 
40 percent. 25.0 385 440 157 86* ere 42 —10 2 + 8 59.6 0.01 5.38 1.937 
50 percent. 23.5 430 480 323 147* een 50 —20 24* —4 65.6 0.02 5.38 1.937 
60 percent.| 22.1 450 530 784 300* ehied 65 —25 3% —18 64.4 0.14 5.38 1.937 
70 percent. 21.3 485 560 1315* 453 sink. 78* —20 44% —22 54.0 0.46 5.38 1.937 
75 percent.| 20.6 490 580 2700* 810* braioea 105 — 5 | ae ees, eee a 2.69 0.969 
sh 
Btms..... 16.1 605 680 v8 ies 3571 1087 +60 Saat BY iter da Pe Frey 13.45 4.842 
race 
TAR vckuas 22.9 310 355 428 188 Kees 56 0 ‘ne seas Ape yee 52.8 12.370 
Cast and Color—good. * Extrapolated from the A.S.T.M. Chart. + Extrapolated from the V.G.C. Chart. 
FILTRATE 








PROPANE VAPOR 
PROPANE VAPOR 
PROPANE VAPOR 
















PROPANE RECOVERY 
UNITS : 







PROPANE CHILLERS 









PROPANE VAPOR 





CONSISTING OF 
COMPRESSORS, TOWERS 
HEATERS AND CONDENSERS 



























o w 
> > 
EXCHANGERS pe 
_ a) 
@ w 
° “ ' 
___ PROPANE _ SCRAPED SURFACE > be w 
EXCHANGERS < - 2 < 
re) w x a 
a 4 o - 
a 2 - 2 
fe = z a DEPROPANIZED 
2 a = DEPROPANIZED FILTER 
° < STOCK RESIDUE 
ve 


HEATER FILTER 













MIXER 





HEATER 





CHARGING 
STOCK 







MIXER 
FILTRATE 
FILTRATE 







~ 







—_ 





FIGURE 2 


Flow diagram, Sun-Alco Propane Dewaxing Process 


TABLE 3 


Vacuum Distillation and Test Data on Filter Residue 
























































VISCOSITY it = Percent M.P. 
Bulb Par. of Percent 
CUT Gravity Flash Fire 100 130 160 219 P.T. M.P. MEK Par. Charge 
De ees Ley Ce dcceviewine cds 25.5 275 300 45 ea ers — a ae ree es 27.5 102-104 10.0 
RS Se rrr iy! 5 a yey a4 ae acai ae foe 132-134 40.1 134-136 10.0 
TES SR ERE al eee 34.6 335 405 a 49 aes 36 +105 94- 96 45.7 116-118 8.0 
SS STE REE ae ie ee =e afd = ze Hours e csemen 138-140 39.9 138-140 10.0 
TY Py ay beer ee er 32.9 395 455 — 59 tee 39 +115 108-110 51.0 126-128 6.2 
Se reir ee ieee ae eote vr es es 233 Te a ee 144-146 27.0 140-142 10.0 
a a ae ass Oe psibiet ale. é 435 495 oe ae pls 42.5 ++120 116-118 50.3 132-134 4.6 
RMS hs ate ale owidaine.cuid ioe sole — ry o i. OE Anas 150--152 35.8 146-148 10.0 
Se ae Oey te ate 445 530 <a a “"e 48 ++120 124-126 50.2 138-140 3.1 
UBL. cla Sc pida ca Som oh 6 a ais eae ae ae Ae iS Pee ee Se 154-156 33.9 146-148 10.0 
PN. +6. COC Cs wa tscvlae> set 22.0 360 450 ad iy 246 Ree she Vebce EP consent a tal cacat eee s‘eb 
The bottom cuts were run by the MEK method of analysis. 
a. OEE La da cwéia pe ha woe sei ae 31.9 percent 
A BR SFR ES SAP Sieh TSA aL EAN 5 UNE ma 50.0 percent 
SN I 6s 4 7 6N kd th do hw ek cle Ged shen kee wne 18.1 percent 
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non-viscous and viscous neutral from Mid-Conti- 
nent crude and the overhead fractions are good 
stable colors, show a good oxidation, and low car- 
bon residue. 

2. A large quantity of light colors, sweatable- 
waxes can be distilled off overhead (over 50 percent). 

3. It does not degrade the oils to redistill them 
after propane dewaxing. The dewaxed, deasphalted 
oil can be either solvent treated before fractionat- 
ing, or individual cuts may be solvent refined, thus 
producing the maximum percent of light-body, 
light-color oils at the lowest treating, distilling, and 
filtering costs. 

From the average lubricating oil plant which 
would be built up around propane dewaxing and 
deresining, there is usually no possible commercial 
disposal of all the petrolatum to refined waxes. 
Some of it must be burned or cracked. It appears 
that the most economical disposal of the wax and 
asphaltic material is in one product and then by- 
product finishing equipment can be installed for 
making whatever amount is required into finished 
waxes or finished asphalts. The concentration of 
waxes in the filter residue makes a great difference 
in its distillation characteristics. 


Particular attention is invited to the fact that this 
process is continuous and there are no surge tanks 
for blend receiving, filter charge or asphalt settling. 
The process is a tubular system through the chilling 
up to the filter supply. 

The simple flow of the process in addition to the 
high rate of separation of wax and cake more than 
justify the residuum process in comparison to a dis- 
tillate system or a deasphalted residuum system for 
mixed-base Mid-Continent crudes. 


PENNSYLVANIA LUBRICATING STOCK 
OPERATION 


The application of the Sun-Alco Propane process 
to Pennsylvania-type oils differs from the Mid-Con- 
tinent operation in that either a Pennsylvania long 
residuum amounting to 38 percent of the crude oil 
can be used as charge stock or a wax distillate may 
be taken from a fractionating tower and a steam- 
refined cylinder stock made as a residue. In the 
latter case it is necessary to either operate on wax 
distillate and then on cylinder stock or build a plant 
with parallel flow of the two charge stocks. The 
preferable operation would be the latter and this 
will therefore be discussed in some detail. Pennsyl- 
vania crude is fractionated into a wax distillate con- 
taining the neutrals and the bottoms consisting of 
steam-refined stock which run to separate storage 
tanks. If the conventional pressable wax distillate is 


























TABLE 4 

Aine Sus. Vis. @ Mek. 

Grav 100-130°F. M.P % Par. | MP of Par 
1-10 percent........ 42 35 SE xt aus ge es 
2-20 percent........ 41 40 3.2 84 -86°F 
3-30 percent........ 38 47 10.1 92- 94°F 
4-40 percent........ 26.5 55 ‘<u 14.1 96- 98°F. 
5-50 percent........ 35.4 60 sia 16.2 106-108°F. 
6-60 PE Sein e256 34.3 81 74°F. 16.6 114-116°F. 
7-70 percent........ 33.1 99 hen 84°F, 16.8 122-124°F. 
8-80 percent........ 32.3 - 79 90°F. 16.6 124-— 26°F. 
9-90 percent........ 39 ¥ 105 | 96°F. 15.7 | 130- 32°F. 
OPS. SN id ee oe 29 a 199 96°F. 14.5 130— 32°F. 
nt * Sete 35.1 70 re Pag 220 h iseiaites.t 
Combined Ist 50%..| 38.4 44 am aaa 8.7 98-100°F. 
Combined 2nd 50%.. 32.1 es 91 90°F. 15.8 120-122°F. 
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carefully fractionated into 10 percent cuts, the char- 
acteristics would be somewhat as in Table 4. 


The material indicated above can be run as a 
whole fraction but is preferably cut at the 40 percent 
point since it is not highly desirable to propane treat 
materials of low viscosity containing waxes of low 
melting points such as are contained in the first four 
10 percent cuts. In other words, the distillate we 
prefer to treat shows approximately a Saybolt vis- 
cosity of 100 at 100°F. instead of the conventional 
70 Saybolt at 100°F. 

This wax distillate is charged to conventional wax 
distillate type chillers with a propane dilution of only 
10-20 percent (volume). Upon leaving the exchang- 
ers the wax distillate is diluted to 80 percent pro- 
pane by the addition of cold propane. The propane 
is chilled simultaneously in a separate chilling sys- 
tem, utilizing the cold filtrate for exchange on the 
scraped-surface chillers of the original blend and 
then against the propane being chilled for cold 
blending. 

When operating on Pennsylvania steam-refined 
stock, we blend propane with stock and chill it by 
indirect means. Additional cold propane is then 
added to the optimum filtering dilution. The steam- 
refined stock obtained by this method from Brad- 
ford crude shows about 3000 optical density whereas 
the bright stock obtained is better than 1000 optical 
density. The filter residue from this operation can 
be distilled, taking overhead two 10 percent frac- 
tions, i. e., 20 percent overhead of light-colored wax 
showing a melting point between 130-138°F. The 
residue of dark petrolatum carries the coloring ma- 
terial normally lost in the filtration process. 

The Table 5 gives the O.D. of each cut represent- 
ing a yield of 100 gallons of bright stock or cylinder 
stock finished to this color. 











TABLE 5 
Charge 
Stoc 

Dewaxed Dewaxed Dewaxed | Steam Cyl. 

Deresined | Deresined | Deresined Stock 
oh “Re aiee eee © 1100 OD* 925 OD* 1260 OD* 3029 OD* 
Bvinis-o be peiaro aan aioe 157 OD 1210D 119 OD 269 OD 
BS esd 2 ale a sienig eA 284 OD 298 OD 241 0D 540 OD 
| SOE ayer a 351 OD 440 OD 376 OD 830 OD 
RE PER wren P< 578 OD 535 OD ° 457 OD 995 OD 
ER pee rere 615 OD 657 OD 617 OD 1055 OD 




















* Color before filtering in optical density. 


SUMMARY 


The Sun-Alco Process described has the following 
features: 


1. Very accurate control of the blend of propane 
and oil, through a wide range of dilution. 


2. Indirect chilling through recovered refrigeration 
carrying the initial blend to within 20-30°F. of filter- 
ing temperature. 


3. Accurate control of filtering dilution. 


4. A relatively small quantity of material is in the 
state of process at any one time, which is a real 
advantage in large plants or parallel systems. 


5. The only high pressures in the plant are in 
tubular equipment thus making it possible to carry 
low pressure on all tanks and large vessels. 
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Cracking Economics 


SURVEY of the literature shows that the technical 

aspects of modern cracking developments have 
been more thoroughly treated than have the economic 
factors involved. Since a considerable interest is 
being shown in the installation of modern cracking 
units for the production of more and higher grade 
gasoline it is felt that further publication of economic 
studies will be of value to the industry. 


It should be borne in mind that such studies are 
of general value when made as a basis of compari- 
son, rather than as applying specifically to any one 
refinery or individual set of conditions. To anyone 
who has attempted to evaluate the economics of a 
proposed modern cracking unit it is apparent that 
there are a large number of variables to be consid- 
ered. Among the more important of these are crude, 
gasoline and fuel oil prices, market requirements and 
specifications, the cost of materials of construction 
and the variation of installation cost with through- 
put and type of plant. Also there is the relation of 
operating costs to location and plant throughput. 
Plant location introduces variables such as labor 
market, water and power supply which affect the 
direct operating costs, and in addition influence the 
investment cost through type of construction, and 
transportation facilities. 

The method of attack used in the preparation of 
this paper is applicable to the comparison of any 
refinery processes or types of equipment. 


BASES FOR ECONOMIC STUDIES 


For the studies made in this paper, cracking of 
3.9 A. P. I, Mid-Continent crude for ultimate gaso- 
line yields was selected. These studies were made 
for crude throughputs from 2,000 to 20,000 barrels 
(42 gallons) per operating day. Three types of units 
were considered. Flow sheets Figures 1 and 2 show 
two of these units, Two-Coil Crude Cracking and 
Two-Coil Topping and Cracking. The third is Sepa- 
rate Topping and Cracking. Prices of crude were 
selected in the range of $1.20 to $1.60 per barrel 
delivered to the refinery. Gasoline prices range from 
4 to 7 cents per gallon at the refinery, and fuel oil 
prices from 60 cents to $1.20 per barrel. Gas pro- 
duced was credited at an equivalent fuel value of 50 
cents per barrel, or 10 cents per thousand cubic feet 
of gas. Percent return on investment was calculated 
on the capital expenditure for the unit itself within 
battery limits, neglecting tankage, utility and other 
auxiliary equipment. Normal royalty charges were 
included. A 90 percent service factor was used for 
all studies. 

The direct operating costs as plotted in Figure 4 
in dollars per barrel of crude throughput against 
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barrels per day crude throughput were made from 
values obtained from 22 representative operations 
in this country and include direct operating labor, 
fuel, maintenance and cleaning, steam, water, power, 
air and chemicals. These direct operating costs rep- 
resent the actual utilities used and at the prices paid 
at the refinery from which they were obtained. The 
percentage each one of these items represented in the 
total direct operating cost were averaged for the 22 
sets of data at hand and are shown in Table 2. These 
fall in the following order of importance: fuel, labor, 
utilities other than fuel, and maintenance. In Table 2 
is also shown the range of unit costs of these utilities. 


Figure 1 shows the flow sheet of the Two-Coil 
Crude Cracking Unit. The crude, after receiving 
preheat from gasoline vapors, gas oil circulating 
quench stream and convection section of gas oil and 
viscosity breaker heater flashes in an intermediate 
section of the fractionator and separator tower. Vis- 
breaker charge is removed from a pan below this 
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FIGURE 3 


point and gas oil charge from a point above. Separa- 
tor bottoms are flashed to fuel oil specifications and 
gasoline overhead is stabilized. Because crude is 
flashed in the fractionator, the end point of straight 
run gasoline must be the same as that of the cracked 
gasoline and no kerosene or other straight-run prod- 
ucts can be removed. 

Figure 2 is the Two-Coil Topping and Cracking 
Unit flow sheet. A separate crude fractionator tower 
permits variation in end point of straight-run gaso- 
line, and the removal of kerosene or other straight- 
run products. In this unit the reduced crude from the 
topping tower picks up preheat and cycle stock in the 
fuel oil flash tower before going to the visbreaker fur- 
nace. The straight-run gasoline is stabilized along 
with the cracked gasoline. Furnace oil can be with- 
drawn through a stripper from the fractionator 
tower. , 

Figure 3 presents a flow sheet for the Three-Coil 
Topping and Cracking Unit. While this was not used 
in the present pay off studies because reforming of 
Mid-Continent naphtha is not necessary, the operat- 
ing costs and investment costs of this unit are pre- 
sented so that economic studies could be made on 
other crudes requiring reformer operation. 

The analysis of the direct operating costs is com- 
plicated by such varying factors as operating tech- 
nique, location, feed stock character, extent of side 
product removal, and the supply of steam, power and 
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water. The family of curves drawn are relative and 
to be used for comparison purposes. Adjustments 
were made to place the operating costs for the dif- 
ferent operations on a comparable basis. There was 
little data to establish the low throughput end of 
the curves and it is here that different operations will 
vary more than at higher throughputs. The separate 
topping and cracking curve is lower than any cal- 
culations from data points 4 to 8 and 19 to 22 for 
cracking plus 1 to 3 for topping would show. In 
spite of the fact that this gives less advantage to 
combination topping and cracking, it was felt that 
it was a fairer basis in view of the many other vari- 
ables. The curves drawn because they represent 
averages are more uniform than would actually be 
found from such comparisons of specific cases. 

Figure 5 shows the investment costs in dollars 
per barrel of crude throughput for atmospheric top- 
‘mg units, for the types of combination unit shown 

1 Figures 1, 2 and 3 and for separate cracking and 

)pping units, all plotted against barrels per day of 
rude throughput. These comparative curves are 
based on one type of material specifications through- 
out. No alloy steels or lined towers were used and 
the design favors simplicity and operability. 

The investment cost for the separate topping and 
cracking units, it will be noted, is even greater than 
: that for three-coil combination topping and cracking 
units. While the studies were made on ultimate 
gasoline production, the flow sheets indicate that 
kerosene can be removed if desired and it is also 
possible to remove furnace oil by adding a stripper. 
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TABLE 1 
Yields (Volume Percent) 

















Two Coil 
Crude 
Cracki 
(Figure 1) | Two Coil 
or Separate| Topping 
Topping and 
and Ler 
Mid-Continent Crude 36.9 API Topping | Cracking (Figure 2) 
Straight Run Gasoline............... 33 33 26 20 
Comey Ges 5 5 o's 65s 5 cigeisc ces = 36 42 45 
Te ss oo 5 is 056055 ay 33 69 68 65 
Octane Number, CFR. .........80.00 47 63 66 70 
EN sc akicla aids diies'os'scu Reeeetel ea 25 25 25 
IN Si ick ob vn sp david sd: rR oh He 16 “* she be 
ee EST Spr ye rer 50 <i ie ie 
Gas and Loss (weight percent)........ 1 6 7 10 
MRS s 5 nce bie odes aseee awe 100 100 100 100 

















The yields of gasoline, fuel oil and gas used for 
these studies are given in Table 1. 


DISCUSSION OF ECONOMIC STUDIES 


The values obtained from the calculations were 
plotted in Figures 6, 7, 8 and 9. The first three plots 
give families of curves showing the return on the 
investment for varying crude throughputs, crude, 
gasoline and fuel prices and type of plant. They 
show that the return on the investment increases 
with throughput and is greater for the two-coil 
cracking unit than for separate topping and cracking 
units. It is of interest that the factors affecting the 
return on the investment have the following order 
of importance: gasoline price, crude price, investment 
cost, fuel oil price, operating cost and royalty. 


figure 9 represents a study of the return possible 
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with these different types of units at various crude 
throughputs, taking into consideration the octane 
number of the finished gasoline. It will be noted 
that the two-coil topping and cracking unit in spite 
of a higher investment cost has a more rapid pay off 
than the two-coil crude cracking unit. The return 
on the investment is still greater when the two-coil 
combination unit is operated for higher octane 
number. 

In considering the possible return on the invest- 
ment for a cracking unit other factors must be 
borne in mind. It is important that the capital 
invested in the equipment should become productive 
as rapidly as possible. The minimum time should 
be taken, therefore, for construction and initial oper- 
ations. It is possible today to have a unit delivered 
in seven months and to produce specification prod- 
ucts at full capacity on the initial run. The design 
and general arrangement of the unit also affects 


TABLE 2 
Average Breakdown of Direct Operating Costs 

















Percent Range Unit Cost 
RT Ee ae Perr ek ep Bary Ee 22 
SRR SAAR peepee, ert ee 36 $0.40 to $1.00 per barrel 
Maintenance and Cleaning........ 20 
I? 2 x 515-5 6. u:8 Soiree eae ain ees 20-35¢ per 1000 tb 
MEL ctiveles varuesa ce 4s eMawiaaon 22 0.4 to 1.25¢ per KW 
ao atatcai's vistas. dw a's terms oh 0.3 to p.5¢ per 1000 gallons 
Fe OR. «5. 53:9 3 Shes 

100 
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the possible return through easy operability, freedom 
from mechanical difficulties and maintenance of high 
service factor. Rapidity of turnaround is of advan- 
tage not only from the standpoint of lost stream 
time, but also in decreasing mechanical maintenance 
charges. Since the equipment will be bought with 
an expected life of about 10 years, it is necessary 
for the design to incorporate sufficient flexibility 
to permit changing crudes or adjusting products to 
a wide range of possible future requirements. 
From the average relationships derived in this 





paper it appears that the refiner who is contem- 
plating the installation of new cracking equipment 
will profit by a thorough study of all the specific 
variables which apply to his refinery and which 
enter into the establishment of optimum return. 
Refiners willing to increase somewhat their invest- 
ment for new cracking equipment will be interested 
in the economics of combination processes for in- 
creasing yields of overall gasoline production with 
accompanying octane increase to the range of 74 
to 80. 


New Combination Unit, The Pure Oil Company, Toledo, Ohio 


190 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 5 
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| REVENTION or curtailment of heat-transfer 
losses through the elimination or control of 
slime formation in heat-exchange units has been 
successfully accomplished in a wide variety of 
industrial plants and processes, with the practice 
of cooling-water chlorination. 

The process of de-sliming by chlorination for 
the purpose of improved heat transfer is based on 
recognition of the fact that most deposits on the 
tube surfaces of low-temperature heat exchangers 
are organic in origin, attached and accumulated by 
the action of algae and bacteria. It is the purpose 
of this article to outline the effect of bacteria and 
algae in slime fouling, to discuss the application 
of chlorine for slime control, and to enumerate 
certain fundamental factors which may not be over- 
looked in the interests of complete and positive 
slime prevention. 








INCE the turn of the century, chlorination has 

been standard practice for the destruction of 
pathogenic micro-organisms in domestic and public 
drinking water supplies. Acceptance was due to its 
greater disinfecting efficiency over other known 
germicides and with the development of highly- 
efficient apparatus for the accurate control of the 
commercially-available liquid chlorine. Its use was 
quickly extended to include application in sewage 
treatment, swimming-pool sterilization, and during 
the late twenties for the control of slime on the tube 
surfaces of condensers and other low-temperature 
heat exchangers. In the latter field, investigations 
were originally confined to the larger steam generat- 
ing stations but during recent years a greater appre- 
ciation of the fact that heat-transfer losses might be 
due to slime fouling has led to the application of 
chlorine in industrial plants wherever cooling-water 
systems are integral to plant processing. 


BIOLOGICAL STUDIES 


Bacteria are unicellular plants, all microscopic in 
size, having three marked characteristics accounting 
for their classification as plants. They are composed 
of undifferentiated protoplasm without a nucleus; 
they occasionally possess a cellulose membrane like 
the higher plants; and they have the biological tend- 
ency to break down as well as synthesize organic 
compounds. Algae are higher plants, visible to the 
eye, variously colored, but usually green, due to the 
presence of chlorophyll, which is the catalyst ena- 
bling them to synthesize carbon dioxide and water 
~ glucose by means of energy furnished by sun- 
ight. 

Bacteria are always present in the air and require 
water for the life process. They will be found in 
all cooling-water systems by reason of contact with 
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the air either in open cooling towers, force-draft 
towers (where the amount of air-borne bacterial con- 
tamination is considerable), open-type box heat- 
exchangers, as well as in the make-up water when 
it is of surface origin, and often in well supplies, 
where organisms of the iron bacteria group predomi- 
nate. Green algae forms will usually be found with 
the lower bacterial groups, particularly when sun- 
light is present. Leucoplasts (white algae) and 
sometimes, especially in a brackish cooling water, 
chromoplasts (plants of any other color) will be 
found. All these organisms contribute to slime foul- 
ing and their action is one of mechanical entangle- 
ment of mud, silt, scale, and. suspended organic 
matter. This binding action will be accentuated by 
the life processes of the organisms as they synthesize 
their food supply and multiply. Multiplication is a 
decided factor in the accumulation of deposits as 
evidenced by the fact that a single bacterium divid- 
ing at the nominal rate of once every hour would 
produce 17,000,000 bacteria in 24 hours. Speed of 
deposition is, therefore, an outstanding characteristic 
of slime deposits. 

Organic slimes and scales are often difficult to 
recognize as such since they are sometimes com- 
pounded with and simulate mineral scales. Deposits 
due to slime fouling vary in organic content from 
15 to 35 percent and a laboratory analysis establishes 
the problem as one of slime, mineral scale, or a 
combination of both. 

Investigators have noted that in refinery practice 
oil leakage into the cooling water is also bound on 
tubes by micro-organisms to further complicate the 
slime fouling. There is evidence that a white thread- 
like or sphaerotilus-type organism is dependent upon 
the presence of oil and that a tough spongy deposit 
characterizes this type of fouling. 

It is granted that this bacterial concept of deposit 
formation is not immediately acceptable unless the 
investigator is accustomed to thinking in biological 
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terms. For that reason it is important to differen- 
tiate between the visible green chlorophyll-bearing 
algal forms, usually evident on open cooling towers, 
and those miscroscopic bacterial forms which do not 
require sunlight in the life process and are evident 
only under the microscope. These latter, however, 
would be present due to air-borne contamination 
and would be carried to the heat exchangers to pro- 


sticky, gelatinous slime accumulations on tube sur- 
faces and account for rapid-growing deposits, par- 
ticularly whenever turbidity or other suspended mat- 
ter is present in the cooling water. 

Figure 3 illustrates organisms of the stringy fila- 
mentous variety of the iron bacteria group. It is 
perhaps worth noting that although this slime former 
will gather ferrous iron in its life process and oxi- 





FIGURE 1 
Small Capsulated Bacteria—Mag. 900 X. 


ceed with their binding action to interfere with heat 
transfer. 

Since the many types of bacteria vary in their 
physical character, origin, food and environmental 
requirements, and protect themselves in a greater 
or lesser degree against unfavorable conditions, it is 
present day routine to collect samples of slime for 
laboratory analysis. 

Figures 1 and 2 show types of capsulated bacteria 
frequently found in slime samples, as reproduced by 
photomicrographs. These capsulated bacteria form 




















TABLE 1 
Minimal Chlorine Death Rates Small Capsulated Bacteria 
CHLORINE RESIDUAL 
0.5 p.p.m. 1.0 p.p.m. 2.0 p.m. 
Final Final Final ate 
Treat- Plate Plate Plate Ta 
ment Count Percent Count Percent Count Percent 
Time x 1000 | Mortality) x 1000 | Mortality; x 1000 | Mortality 
5 Min....| 68.0 23.7 40.0 | 55.0 36.0 59.5 
10 Min.... 58.0 35.0 47.0 47.2 29.0 67.4 
20 Min.... 68.0 23.7 45.0 49.5 25.0 72.0 
60 Min... . 32.0 64.0 37.0 58.5 3.3 96.3 























Notes:—Final plate counts record number of bacteria, per cu. cm. of suspension, 
remaining at close of treatment period. 
Chlorine residual values are maintained for duration of treatment. 
Averaged plate counts of initial untreated suspension determined as 
89,000 bacteria, per cu. cm. 





FIGURE 2 
Large Capsulated Bacteria—Mag. 900 X. 


dize it to the ferric state in the form of a tubercle 
on a pipe or other iron surface, the presence of 
iron is not essential to its existence. 


In the laboratory, the organisms found in the slime 
sample are classified by group. If the predominant 
types are not recognized, pure strains are isolated 
and identification tests are continued. The classified 
types are then examined for their resistance to vary- 
ing chlorine dosages and varying periods of contact 
with the chlorine. The minimal-chlorine death-rates 
are determined in these studies and the percentage 
kill is evaluated by comparison with an unchlorinated 
control. 

Tables I and II show typical time-of-killing re- 
ports. 


CHLORINE REQUIREMENTS 


Determination of the organic content of the tube 
deposits, identification of the offending organisms, 
and chlorine-kill determinations are the preliminary 
steps in determining the desirable approach to a 
solution of the problem, but further data is re- 
quired. When chlorine is applied to water, some of 
it reacts completely with organic matter present, 
with certain dissolved gases, perhaps with some 
inorganic salts, and in refinery practice with oils and 
gases which occasionally leak into the cooling water. 
The quantity of chlorine required to satisfy these 
reactions is known as the chlorine demand of the 
water and it is not a constant factor. Excess or 
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residual chlorine available after the satisfaction of 
this demand, expressed in parts per million, is the 
criterion of sterilization and we must, therefore, state 
the chlorine demand of any water in relation to time 
of contact and the residual maintained. Chlorine- 
demand determinations must be made at the time 
the sample of cooling water is collected, and supple- 
mented by the laboratory data. It is then possible 


FIGURE 3 
Iron Bacteria—Mag. 400 X. 


to estimate the individual chlorine requirements of 
any given cooling water to effect slime control. 

Figure 4 shows a chlorine-demand study of a 
highly-contaminated water and is of particular in- 
terest as illustrating the fact that the relationship of 
dosage to residual is not a straight line. 


MECHANICAL EQUIPMENT 
During the period when this de-sliming process 
was in its development in the steam-generating field, 
many mechanical problems came to light, especially 























TABLE 2 
Minimal Chlorine Death Rates Large Capsulated Bacteria 
CHLORINE RESIDUAL 
0.1 p.p.m. 0.35 p.p.m. 
Final Final 
Plate Plate 
? Count Percent Count Percent 
lreatment Time x 1000 Mortality x 1000 Mortality 
ee 10.5 93.0 10.0 93.3 
OO CONN sini dco. weds is 11.0 92.7 9.8 93.3 
OD TG oh5 h0c/3:d cha ot 11, 92.7 5.4 96.4 
2. | Ee re een 10.0 93.3 4.7 96.8 
> MEN 5355.59 5.0:4,5.00e og 9.0 94.0 3.8 97.5 
© Mach shaw ee kee 2.3 98.5 3.4 97.7 
es errr 5.2 95.5 1.5 99.0 
15 SS ies scale 4.8 96.8 1.0 99.3 














Notes:—Final plate counts record number of bacteria, per cu. cm. of suspension, 
remaining at close of treatment period. 
Chlorine residual values are maintained for duration of treatment. 
Averaged plate counts of initial untreated suspension determined as 
150,000 bacteria per cu. cm. 
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those involving equipment capacity, flexibility, and 
the economical application of chlorine to high circu- 
lating-water rates. The design of the high-feed vac- 
uum chlorinator, the motor-operated:chlorine valve 
and accessory equipment, resulted in application of 
the principles of chlorination-by-rotation to further 
develop the intermittent process of circulating-water 
chlorination as conceived and patented by Dr. J. C. 
Baker. These points are mentioned briefly and in 
passing, since the benefits and principles of the pre- 
liminary work may-now be applied to the industrial 
field. 

However, it does bring up the question of inter- 
mittent versus continuous chlorination which, as may 
be seen, is often influenced by the physical charac- 
teristics of the particular cooling-water system under 
consideration. 

The original application of chlorine to a cooling- 
water system for slime prevention in a surface con- 
denser is reported to have been performed in Eng- 
land. Other early installations here and abroad were 
of the spray-pond or cooling-tower type and chlorine 
was applied continuously to the circulating-pump 
suctions. This was economical from the _ practical 
point of view where the cooling water was continu- 
ally recirculated, but it became immediately appar- 
ent that continuous. chlorination of high-circulating 
rates of cooling water discharged to waste at larger 
steam-generating stations required expenditures for 
chemicals in excess of the savings in fuel and labor 
of cleaning. The work of Dr. Baker established the 
principle of intermittent chlorination, whereby it was 
demonstrated that it was possible to use unchlori- 
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nated water for an extended interval with a conse- 
quent accumulation of a slight slime film, provided 
it was immediately followed by a period of chlori- 
nation which would remove the newly-formed film. 
The same reasoning applies to the industrial cooling- 
water field. Those plants utilizing a raw surface 
water for cooling, pumped from the source through 
the heat exchangers and then to waste, would find 
intermittent desliming the most practical method of 
chlorine application. Conversely, the industries oper- 
ating a recirculated supply, cooled by means of tow- 
ers or spray ponds would find continuous chlorina- 
tion to their advantage. 


Selection of the mechanical chlorine-constrol equip- 
ment is based on the above data supplemented by a 
careful hydraulic survey of the individual plant and 
cooling-water system. Experience dictates that al- 
though the daily chlorine requirements may be estab- 
lished at a certain amount, it is good practice to have 
available reserve capacity greater than the estimated 
consumption. At first glance this appears incompati- 
ble with the requirement of detailed preliminary 
studies adopted to establish the chlorine require- 
ments. This reserve capacity is needed however, to 
initially clean up the fouled system. After control is 
effected the problem becomes a preventive one and 
the chlorine dosage drops to the original estimates. 
Furthermore, reserve capacities become invaluable 
during seasonal increases in chlorine demands of sur- 
face cooling waters. Occasionally it is found that 
the organisms will also change seasonally and flex- 
ibility in capacity ranges makes possible the re- 


scheduling of treatment methods. If equipment is 
properly selected, this reserve capacity may well be 
provided on the initial installation at little or no 
added expense, and it does not adversely affect nor- 
mal operating costs. 

In refinery practice the provision of the reserve 
capacity is even more important since oil and gas 
leaks may develop during a refining run. Under 
such conditions, the leakage may not be sufficient 
to warrant shutting down the unit for repairs but 
an increase in chlorine demand, due to the oil or 
gas leakage, must be temporarily taken care of. Gas 
appears to be a greater factor influencing the chlo- 
rine demand than does oil, but either will justify 
the reserve capacity. A short period of higher chlo- 
rination rate at the end of a refining run has proven 
preferable to the sacrifice of slime control during 
such an interval. Various investigators have report- 
ed that less chlorine will be consumed by maintain- 
ing control at higher dosages for a short period than 
would be required to re-clean the system after it 
has been permitted to foul. This becomes apparent 
when it is reconsidered that slime control is essen- 
tially a problem in sterilization. 

Prevention of the growths at the lowest consump- 
tion of chlorine is the objective of the process rather 
than periodic cleaning, with heavy chlorine dosages, 
of systems which may have become fouled for one 
reason or another. 

Figure 5 illustrates one type of chlorinator ar- 
rangement designed for operation on the intermit- 
tent basis. The feed range available on this type of 
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FIGURE 6 


solution-feed vacuum chlorinator is from 2 to 720 
pounds of chlorine per 24 hours. 

Figure 6 shows the high-capacity type of solution- 
feed vacuum chlorinator operating in ranges from 
200 to 2000 pounds of chlorine per 24 hours. 

Figure 7 illustrates continuous chlorination for a 
recirculated cooling-water system, including prechlo- 
rination at the make-up water treatment plant. It has 
been established that most efficient control is effect- 
ed when chlorine is applied as near as possible to the 
point of introduction of the contamination to the 
system. It follows that residual chlorine must be car- 
ried in the cooling water to the most remote point 
in the system where slime control is to be effected. 
In fact, if a slight residual can be returned to the 
cooling tower basin maximum efficiency is the result. 


PLANT INSTALLATIONS 


Rather than to describe in specific detail actual 
slime-control installations in the respective fields of 
power generation, natural gas compression, natural 
gasoline recovery, crude oil refining, and an indus- 
trial plant representative of general process, it is 
believed that a better picture can be presented by 
averaging the operating data into four hypothetical 
installations as represented by a compressor station, 
a natural gasoline plant, an oil refinery, and an in- 
dustrial plant. 


COMPRESSOR STATION 


Slime fouling caused operating difficulties in the 
nature of varying engine-head temperatures with at- 
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tendant cracking, high replacement costs, and in- 
creased outage of compressor units for manual clean- 
ing, with accompanying labor costs at relatively high 
man-hourage. Slime studies showed presence of the 
iron bacteria group killed at residuals of 0.5 p.p.m. 
chlorine. Samples of engine-head scale showed little 
effervescence to hydrochloric acid, and 20 percent 
organic content. Equipment selected at capacity sev- 
eral times the estimated consumption and full feed 
was utilized for the initial clean-up. Continuous 
chlorination at the end of 60 days showed a slime- 
free system, all engine temperatures maintained at 
uniform level, elimination of engine-head cracking, 
lessened outage, reduced labor of cleaning, and a 
reduction in lubrication costs due to lower engine 
temperatures. Although some of the items were diffi- 
cult to evaluate mathematically, a daily chlorine cost 
of 50 cents and a capital investment of $1200 was 
justified to the operating staff and to the manage- 
ment. 


NATURAL GASOLINE REFINERY 


A cooling tower system had an average 12-degree 
approach to wet-bulb temperature, and high year- 
round relative humidities. Heat exchangers were 
originally over-designed for cooling surface, but an 
increased production schedule required maximum 
heat transfer at close to the limit of original design. 
The absorption tower produced a terminal tempera- 
ture difference of 12 degrees due to slime at the end 
of one week after manual cleaning. Immediately after 
manual cleaning the terminal temperature difference 
was 3 degrees. Gas was sold under definite guarantee 
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as to residual gasoline content and could not be met 
at temperature differences over 6 degrees. The own- 
ers were faced with the necessity of constructing an 
additional plant in order to meet the guarantee. 
Chlorination brought terminal temperature differ- 
ences from 12 degrees to 2 degrees after two weeks 
and maintained thereafter at that point with elimina- 
tion of manual cleanings and a delivery of gas to 
purchaser well within guarantee. Daily chlorine cost 
in winter months was 20 cents and during the sum- 
mer approximately 40 cents. The capital investment 
of $1200 was written off in three months, evaluating 
all economies as conservatively as possible. 


OIL REFINERY 


The plant comprised two identical refining units 
and for the purposes of comparison, it was decided 
to chlorinate one, using the other as a control. On 
a 40,000-gallon circulating rate, slime control was 
effected in two weeks. Oil leakage had resulted in 
the accumulation of a particularly tough yellowish 
slime in box condensers as thick as one fourth of 
an inch. Chlorine killed the binding organisms and 
had the effect of breaking down the colloids of the 
bound oil, to leave a clean tube surface. Heat trans- 
fer studies on shell-and-tube-type heat exchangers 
were discontinued on account of difficulty of using 
empirical formulae in correcting for condensation 
of a mixture of volatiles. After the system had been 
cleaned a gas leak developed on a horizontal box 
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condenser with an attendant increase in the chlorine 
demand. Full chlorinator capacity was utilized to 
maintain control but eventually the increasing leak- 
age exceeded the chlorine capacity and chlorination 
was discontinued when the chlorine residual failed. 
After the leak was repaired, on a subsequent refining 
run, control was effected at the original estimated 
chlorine consumption. The chlorinated refining unit 
was slime-free and the unchlorinated unit used as 
a control was badly fouled. During one month on 
the latter system, the screens at the tower basin 
were cleaned approximately 200 times at an average 
of two man-hours per cleaning whereas the chlori- 
nated system received two screen cleanings. Labor 
savings could be evaluated as sufficient to justify 
the cost of chlorine and fixed charges on the $2500 
investment, entirely aside from economies in heat 
transfer in the exchangers. 


INDUSTRIAL PLANT 


Sea water used for cooling purposes at a 25,000,- 
000-gallons-per-day rate discharged to waste after 
passing through the plant. Whereas the previously 
cited installations were continuously chlorinated 
since they were re-circulated systems, plant and 
biological surveys in this instance required inter- 
mittent chlorination for maximum chlorine economy. 
Chromoplasts of various types, varying seasonally, 
required a considerable amount of laboratory study, 
and bacterial-kill studies were invaluable for deter- 
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mining the periods of interval and chlorination 
cycles. Enlargement of plant subsequently required 
the installation of a high capacity chlorinator and 
the original machine was transferred for synchron- 
ized rechlorination of one portion of the cooling 
water going to external heat exchangers where the 
particular growths required a greater residual than 
was needed in the remainder of the system. 

An interesting problem of mussel control was 
encountered. Although they are controllable in the 
spat stage of growth, the adult mussel closes up 
in the presence of chlorine, refusing food, and there- 
by resists a nominal dosage of chlorine. However, 
when chlorination is applied continuously for suf- 
ficient time, lack of food forces the mussel to open, 
therefore becoming vulnerable to chlorine. The dead 
mussels are then flushed from the system. This 
schedule of continuous chlorination therefore re- 
places the intermittent method once or twice a year 
when mussels are one of the cooling-water problems. 

A portion of the cooling water goes to a surface 
condenser where the economics of chlorination are 
easily calculated. This is measured in terms of aver- 
age vacuum loss between periods of manual clean- 
ing by manual methods. Chlorination maintains the 
tubes slime-free with a corresponding improvement 
in vacuum which can be translated back into fuel 
savings at the grate. This makes an easy measure- 
ment of the economics of chlorination, but it is, of 
course, limited to the steam-electric generating field. 

The foregoing hypothetical installations, based on 
field experience and data, afford an opportunity for 
consideration of de-sliming as applied to an average 
cooling system. Since every system is, however, a 
separate problem and general rules will not specifi- 
cally apply to a particular slime-fouling condition, 
this article might profitably conclude with a sug- 
gested outline for a sound approach to a given 
problem in the interests of a complete and positive 
control. 

SUMMARY 


1. The first procedure is the collection of samples 
for laboratory determinations of the type of organ- 
isms and chlorine time-of-kill studies. Obviously, this 
presupposes the availability of a biological laboratory 
equipped for this type of work, and for proper in- 
terpretation of results. 

2. Scale samples should be examined to determine 
whether the deposit is organic in origin, or a true 
mineral scale, or a combination of both. This dif- 
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ferentiation is most important, supplemented by a 
survey of temperature:‘rises through the heat ex- 
changers with proper weight given to the tempera- 
ture factor. 


3. Chlorine demand: determinations made on the 
spot, since time is a factor of considerable impor- 
tance. When surface waters are used for cooling pur- 
poses, chlorine demands should be made over an 
extended period in order to establish the effect of 
seasonal variations on the character of the supply. 


4. A careful survey of the physical features of 
the cooling water system must follow collection of 
the biological and chemical data, with special ref- 
erence to flow rates, temperature changes, points of 
chlorine application, and the time element between 
the point of chlorination and the points where slime 
control is to be effected. 


5. The foregoing data permits the selection of the 
proper chlorine-control equipment, after allowing 
ample factors of safety in the matter of reserve 
capacity. A hurried approach or selection of im- 
proper equipment, especially of a makeshift char- 
acter, proves to be a false economy, leading to half- 
way or completely unsatisfactory results, with an 
attendant loss of appreciation of the possibilities 
associated with proper slime control methods. 


Problems of chlorine control are definitely a phase 
of engineering. Selection of materials of construc- 
tion, accurate metering, efficient application of the 
controlled gas, elimination of difficulties in handling 
a corrosive gas, the forestalling of hazards, the main- 
tenance of equipment all demand a specialized knowl- 
edge. 

6. The installation of the equipment and the in- 
auguration of control processing should be preceded 
by the careful selection of the points to be used as 
a measure of the effects of chlorination. These will 
vary with the individual plant, and wide experience 
in the solution of similar problems is of vital impor- 
tance in carrying these studies to final successful 
operation. Labor savings, lessened outage, fuel con- 
sumption, vacuum readings, quantity and quality 
output of the heat exchange units, screen clean- 
ings, and general plant observation, all enable the 
experienced investigator to arrive at a conclusion 
as to the success in solving the sliming problem. In 
practically all cases conservative evaluation of these 
various factors will prove that investment in facili- 
ties for efficient slime control will be more than 
justified. 





JOHN C. ALBRIGHT 


EEP Oil Development Company’s gasoline plant, 

located north of Kemp City, is surrounded by some 
of the first deep wells completed in that section. 
Twenty-one wells are connected to the gathering 
system serving this plant, all of which are subject 
to proration. 

All of the gas passing through this plant is taken 
from oil and gas separators instead of casingheads, 
with the separator pressure varying up to 10 pounds 
gauge, or more. Separators are installed on tall steel 
structures to afford sufficient gravity to allow oil 
to flow to stock tanks if and when the system is 
operated at atmospheric pressure. By obtaining raw 
gas at separator settings, extensive gathering lines 
are not necessary, but instead, heaters are used to 
drive off some of the lighter fractions of the oil to 
enrich the gas for greater gasoline production. 

Adjacent to the plant on the west side, most of 
the wells on Deep Oil Development Company’s lease 
flow into a double separator setting, with steam- 
heated exchangers installed directly in the flow lines 
to raise the temperature to that required. Steam for 
heating this oil is obtained from the gasoline plant 
boiler, transmitted through an insulated pipe line, 
partly buried, partly suspended overhead, and partly 
carried on low steel posts. 


Exchangers heating the oil are square, inclosed 
units with tubes for oil passage, similar to equipment 
used in the plant as coolers for gas and for condens- 
ing overhead vapors from stills and fractionators. 
The exchangers are installed in adequate by-passes 
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so that the oil can be routed around the units when 
atmospheric temperatures raise to a point where 
steaming will not be necesssary, and each works in- 
dependently of the other, and each unit carries its 
own load of crude from the wells. 

The installation used for heating fresh oil for 
higher gasoline production is almost automatic in 
operation, with temperature controllers admitting 
sufficient steam from the main transmission line to 
the exchangers to raise the temperature of the oil. 
Each exchanger is equipped with an individual con- 
troller, with the controlling diaphragm valve placed 
near the exchanger. 

Oil flows more or less intermittently, as the wells 
are pinched back for constant production over a con- 
tinuous period, and are reduced in daily production 
to conform to Sunday shut-down, so that gas can be 
obtained by the gasoline plant at all times. Conden- 
sate from the exchangers, caused by steam in con- 
tact with cold tubes in the unit, builds up to a pre- 
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determined level in the shells and is removed auto- 
matically by steam traps. 

Flowing pressure from the wells is maintained on 
the exchangers without reduction, and the traps, or 
separators operate on the same pressure. Reduction 
in pressure is obtained in each gas line from the 
separators with automatic regulators in the line be- 
neath the separator supports, and again with weight- 
ed lever regulators in the lines where they join the 
main gathering line leading to the plant intake 
scrubber. 


No attendant is required to visit these separator | 
settings oftener than twice daily, as excess pressure | 
is released through safety valves, and temperatures | 
are controlled within two or three degrees by in- | 
struments in the steam lines. So long as oil flows | 
from a group of wells connected to a common sepa- 
rator or battery of separators, gas will flow to the 
gathering system under pressures comparable to 
the intake of the engines in the plant. 


Inside the plant yard the single field scrubber pre- 
vents moisture and possible oil carried over with the 
gas from entering the compressor cylinders. The 
average pressure on the scrubber is about 7 pounds 
but varies between 5 and 10 pounds during the day. 
Fluctuation is small as each well produces its daily 
allowable spread about even over the full 24 hours 
instead of by heads. 

Since most of the gas is received in the plant at 
elevated temperatures, due to steaming the oil in 
exchangers to reduce the gravity slightly, coolers 
are installed on the low-pressure cylinder suction 
line to cool the volume of gas as much as possible. 
Due to abrupt change in temperature, there is some 
condensation to gasoline, and this is caught in an 
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OVEMBER 10, 1919, saw a scramble for leases 

in Wichita County, Texas, when K-M-A Oil 
Company drilled a well flowing 300 barrels of high- 
gravity oil the first day. Oil then was selling for 
$3.50 per barrel with a “two-bit” premium paid by 
refiners and pipe line companies, and with local 
“economics” in such shape that $100 bills were so 
common that stores were burdened with large sup- 
plies of dangerous or endangered cash for making 
change. Leases in the vicinity of the discovery sold 
as high as $10,000 per acre—until the bottom 
dropped out. 

This field was developed in later years with small 
wells drilled to sands from “post hole” depth to as 
deep as 1700 feet in some locations. Proration was 
unheard of, save when pipe line companies refused 
to run more than a declared amount in 1923. How- 
ever, the area was good for a wildcat operation now 
and then, and many small producers made a little 
money. The gas volume produced with the oil was 
too small from the individual well to justify a gaso- 
line plant, but the gas was rich and many barrels 
were condensed in drips and used by oil lease 
workers. 

Twelve years, five months and two days after the 
initial boom was started, a well was completed in 
this same area in search of deep production. This 
well was small and caused merely a mild flurry 
among local oil men. However, Deep Oil Develop- 
ment Company continued to put down wells to the 
3000- and 3800-foot zone for relatively small pro- 
duction. Other companies came into the area, but 
it required a couple of completions over a wide 
area to set off the spark which may bring about 
the uncovering of an oil and gas producing area 
which may rival the giant in East Texas. 

The gas produced in the K-M-A field as it is now 
processed has a gasoline content of two to three 
gallons per thousand cubic feet in the “lime” area 
and it is produced in sufficient volume to justify 
gasoline plant installation. 

At the time of preparation of the accompanying 
description of the Deep Oil Development Company’s 
plant, this company was operating the pioneer gaso- 
line plant for the area, handling about 1,100,000 
cubic feet of gas daily. Two other plants were build- 
ing, one southwest of Kemp City, which is a joint 
project of Phillips Petroleum Company and Sunray 
Oil Company, and another north of Big Wichita 
River by Continental Oil Company. The present 
operating plant and the two plants building are to 
be used as combination plants, processing the rich 
natural gas for natural gasoline and boosting the 
residue gas to sufficient pressure to maintain reser- 
voir pressure on the producing horizons. 














accumulator tank through which all the cooled gas 
must flow before it enters the compressor. A box- 
type shell-and-tube exchanger is used for cooling, 
with gas and water flowing counter-current. Gas 
and condensate leave the exchanger through the 
bottom end and immediately pass into the vertical 
accumulator, which is 36 inches by 8 feet 9 inches, 
welded and shipped intact from the factory. 

The low-pressure cylinder on the engine receives 
the gas at from 5 to 7 pounds intake, and boosts 
it to 50 pounds after which it flows back to the 
distillation equipment for intermediate cooling. A 
square shell-and-tube unit is used for this stage of 
cooling, which is operated exactly like the intake 






















Battery of separators operated by Deep Oil Development 
Company, K-M-A field, through which all oil is passed for 
gas separation. Heaters on ground are used to raise tem- 
perature of oil so larger volumes of gas will be available 
for gasoline extraction. 
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cooler, and installed above an accumulator tank to 
receive condensate coming from the gas. 

Returned to the engine a second time, the gas is 
compressed to about 350 pounds and cooled outside 
in longitudinal sections with water flowing through 
to reduce the temperature. These coolers are con- 
structed of 6-inch piping with two turns of 2-inch 
pipe placed inside, packed off at the outlet to prevent 
water leaks and with floating heads to compensate 
for contraction and expansion. The bulk of gasoline 
is extracted in this cooler and under the intermediate 
pressure of 350 pounds, but the gas is subjected to 
a third compressing which raises the pressure to 
1100 pounds gauge. 

The intermediate and high-pressure system in the 
twin-cylinder gas engine, having tandem cylinders 
on intake and intermediate compression, are pro- 
tected by relief valves installed at the logical points, 
and with forged steel gates and fittings on the high- 
pressure side. No cast iron is used in the engine 
room, steel and malleable predominating. The engine 
is protected further with mercury switches which 
make the engine inoperative when excess pressures 
or temperatures occur. 

Gasoline condensed under the various pressure 
stages in the plant is handled by pumps, except that 
which is condensed in the intermediate coolers. This 
is confined under sufficient pressure to route it to the 
stabilizer under accumulator pressure. Liquid-level 
controllers are installed on both the low-pressure 
accumulator and the intake cooler receiver which 
permit fluid to pass outward as it fills in the tanks. 
Lines lead to a reciprocating steam pump that de- 
livers the gasoline to the intermediate pressure 









Butane storage vessel and gasoline intercoolers showing installation method. 


scrubber for blending before stabilizing. This system 
is almost automatic, and requires only an occasional 
visit by the operator. 

All production made in the plant is stabilized to 
definite vapor pressures in a common column, This 
tower is somewhat unusual, insofar as the interior 
is concerned and is 30 inches in diameter and 66 feet 
9 inches in height. The column has 30 trays, each 
of which is fitted with 24 bubble caps, hexagonal, 
and 4 inches in dimensions. A reboiler, 24 inches 
O. D. by 14 feet long is attached to the column for 
obtaining desired temperatures on the base material 
in the column. 

The charge pump, controlled by an instrument 
combined with a liquid-level controller, pumps the 
gasoline as supplied to the column after it flows 
through a gasoline-to-charge exchanger for heating. 
The pressure on the column is maintained at about 
150 pounds, gauge, when manufacturing 14-pound 
gasoline, and the reboiler temperature held constant 
at 278°F. Bottom product sometimes is made with a 
vapor pressure of 26 pounds, Reid, depending upon 
market requirements. 

The raw feed to the column averages about 6,500 
gallons per day when steaming crude oil in the 
separator settings, and when approximately 1,100,000 
cubic feet of gas is processed. The direct-reading 
flow meters indicate that the stabilizer charge rate 
runs on an average of 4.5 gallons per minute, which 
is controlled as to vapor pressure by the pressure and 
temperature on the column, and the reflux rate of 
4.25 gallons per minute pumped back over the col- 
umn. Approximately 2,400 gallons of the 6,500 gal- 
lons of raw compression gasoline is recovered as 
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14-pound product, with the lighter product, comprised 
principally of butane and propane, passing overhead 
to field fuel lines. 

The overhead-vapor stream is carried to con- 
densers, similar in design to the intermediate-pres- 
sure gas coolers, where part of it is liquefied and 
caught in a vertical accumulator. Part of this liquid 
is transferred automatically by gravity to a second 
vessel from which it is pumped to the column for 
overhead control. Two single-cylinder steam pumps 
are set for reflux control, automatic in action and 
varying in volume in direct proportion to the raw 
feed to the stabilizer. 


The stabilizer is equipped with four nipples at- 
tached to the fourth, sixth, eighth and tenth plate— 
from top to bottom—which may be used for butane 
removal, or a product which may be used in internal 
combustion engines for drilling and other purposes, 
composed of a mixture of butane and propane. Facil- 
ities for butane accumulation are installed in the 
plant, and consist of a horizontal vessel, 42 inches 
by 30 feet, placed on concrete cradles near the 
stabilizer. Experiments are now being conducted 
with butane withdrawal from the top nipple in the 
column, placed at the fourth bubble plate, but suffi- 
cient data are not accumulated to definitely prove 
that this practice can be followed successfully. 

Gasoline is stored in horizontal tanks. A consider- 
able portion of the 14-pound natural is converted into 
motor fuel for stationary engines and the like, by 
blending at the plant with 400 end point naphtha. 


Blending is accomplished while the gasoline is in ' 


transit from the reboiler to coolers, and is what the 
operators call “hot” blending. 

Naphtha, or blending stock, is secured from re- 
‘ineries in trucking distance and stored in pressure 
tanks near the gasoline tanks. From these tanks the 
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Stabilizer reflux drum shown at left with reboiler on right and reflux condensers overhead. 





naphtha is pumped at a predetermined rate to the 
outlet of the reboiler to mix in controlled volumes 
with hot gasoline as it is stabilized. No special mix- 
ing head is used, and the naphtha and gasoline blend 
through a common connection, depending upon turb- 
ulence occurring in a tee and piping in transit 
through the plant. 


Upon being blended, this motor fuel passes 
through the stabilizer charge heat exchanger and 
thence to atmospheric coolers in the water tower. 
Passing back to the stabilizer, the pressure is re- 
leased to that required in storage by an automatic 
regulator. This is operated by the reboiler liquid- 
level controller, and when the proportion of naphtha 
to natural is established, the flow is automatic and 
requires only occasional adjustment. 


Gas which is not required for plant consumption 
after extracting the available natural gasoline, having 
been compressed to 1,100 pounds gauge in the third- 
stage cylinder, is returned to the oil producing hori- 
zon. This practice is one that has been decided upon 
by a majority of oil companies in the field, and will, 
to a large extent determine the practices of the new 
plants contemplated and in course of construction. 
While not a gasoline plant problem, compression to 
high pressures will be handled by gasoline plant 
engine rooms, and will, therefore, come under gaso- 
line plant operation and management. 


Water for this plant is secured from wells drilled 
on the property which furnish an ample supply, but 
the mineral content is ‘high, and scaling is quite a 
factor. All water, for boiler use and that consumed 
in cooling towers, is treated before use. The water 
is lifted by air-lift, with air compressed in the aux- 
iliary room by a small two-cylinder compressor 
operating from a line shaft, which in turn is driven 
by a multi-cylinder gas engine. 
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Methods of 





Correction of Cooling 


Water... 


for the Prevention of 
Scale, Corrosion and 
Organic Growths 


L.D. BETZ 


HE presence of impurities in water and the cor- 

rection from their deleterious effects has long 
been a problem of major importance to industry as a 
whole, to which the petroleum refiner has been no 
exception. Such problems, in the petroleum industry, 
divide themselves into two distinct classes, namely— 
the conditioning of water for evaporation purposes 
on the one hand, and the correction of water for cool- 
ing purposes. 

Time being limited, it is necessary that we confine 
our remarks in this discussion to cooling waters en- 
tirely, although the solution of the water problems 
in any one plant cannot be found by arriving at a 
method best suited for the treatment of cooling 
waters, without giving careful thought to boiler water 
as well, and vice versa, as the two problems are 
intimately associated. 

In order to give intelligent thought to the best 
suited method of correcting any water, it is necessary 
that we first understand thoroughly what impurities 
are present, and what difficulties these impurities 
cause. 

Chemically-pure water has the formula of H,O, a 
formula common to every high school student of first- 
year chemistry. Unfortunately, however, chemically- 
pure water is never found in nature. Water reaches 
the earth in the form of rain or snow. In falling 
through the atmosphere, it picks up many gases, such 
as carbon dioxide, sulfur dioxide and oxygen, which 
cause it to become acidic in character, and which in 
turn cause it to effect a dissolving action on the rocks 
with which it comes in intimate contact in its travels, 
while on or in the earth’s surface. It is the presence 
of these products which cause the major difficulties 
in water, regardless of whether the water be used for 
cooling or for evaporation purposes. 

An examination of a list of the salts found as im- 
purities in water reveal these to be chiefly the salts 
of calcium and magnesium, iron, silica and sodium, 
all of which come from the earth’s mineral deposits. 
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Other impurities are also frequently present, intro- 
duced as waste products. These include mineral acids, 
oils, sewage, etc. 

It will be found that the presence of these im- 
purities are the cause of three major difficulties, 
which are 1—scale depositions ; 2—corrosion and 3— 
foaming, the latter of which is common only to boiler 
operations. 


SCALE 


Scale deposited on a metal surface greatly retards 
heat transfer, regardless of whether it is present in a 
boiler, or in a cooling system. Considerable study has 
been given to the insulating effect of scale and for- 
mulae developed for calculating the loss. While 
recent research has shown this loss to be less than 
previous estimates, nevertheless, it is a matter of 
considerable importance that such deposits be elimi- 
nated to provide for economic operation. 


The presence of calcium bicarbonate is particularly 
undesirable in cooling waters, as this salt, upon the 
application of heat, breaks down to liberate calcium 
carbonate, carbon dioxide and water, the calcium 
carbonate being insoluble and depositing on the metal 
surface. The reaction involved is as follows: 


CaH(COs;): + Heat = Ca CO; + CO: + H:O 


A study of the composition of many types of scale 
reveals that the calcium salts exist in various petro- 
graphic forms. For example, three distinct petro- 
graphic forms of calcium sulfate are known to exist. 
Gypsum, calcium sulfate containing two molecules 
of water of crystallization forms at atmospheric pres- 
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sure; hemihydrate, containing ™% molecule water 
forms at pressures from 15 to 50 pounds while an- 
hydrite, with no moisture of crystallization, forms at 
pressures above 50 pounds. All three forms possess 
different solubilities. Calcium carbonate exists in two 
different petrographic forms, namely—calcite and 
aragonite. 

All scale-forming calcium salts possess inverse 
solubility ratios; namely—they are more soluble at 
lower temperatures than at higher temperatures. This 
is more pronounced in the various forms of calcium 
sulfate than for calcium carbonate, chiefly because of 
the higher solubility of the former salt. Calcium car- 
bonate is very insoluble, while calcium sulfate will 
remain soluble to the extent of 1600 p.p.m. very safely 
at temperatures encountered in cooling operations. 
It is this fact on which we base the sulfuric-acid treat- 
ment of cooling water, on which we will dwell more 
extensively at a later period. 

The following is a typical analysis of a sample of 
scale removed from a cooling water system: 


Calc Onide a6 (a 0. ocishiiicidiivad inuas 49.79 


Magnesium Oxide as Me O.....6..05..6605000 2.42 
Iron and Aluminum Oxide as R2O;......... 0} 82 
Ocgame Matter and Oil. isos 6 cecscccs cece 6.05 
Cariots “PRORIGe OS. Cnc. oo odds Sek 0b otk 39.00 
Sulenr Dene 25 SOu i os ok cebu cake 1.29 
oI a ER a et re men ee rs Sera 
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From the analysis given, it is plainly seen that this 
scale is composed of approximately 89 percent cal- 
cium carbonate, the balance being organic matter and 
oil together with very small quantities magnesium 
hydrate sodium sulfate, iron, aluminum and silica. 
Naturally, it is not intended to imply that every 
sample of scale from cooling waters will analyze the 
same as the example shown, for just as the dissolved 
salts in water vary, so do the component parts of the 
scale formed vary in a similar manner. It is for this 
reason that a thorough study must be made of each 
case individually to determine the most satisfactory 
manner to meet the problem. 


CORROSION 


The problem of corrosion on the water side of 
equipment has long been one of major importance to 
the petroleum refiner. Cooling waters, coming as they 
do in intimate contact with iron or other metal sur- 
faces, exert a dissolving action, thus placing the metal 
in solution resulting in a wasting away of the metal 
itself. In considering the problem of corrosion, it is 
just as well that we consider the accepted theory of 
this peculiar action, as advanced by Speller. 

The element iron, like all other metals, when 
placed in contact with water or a solution, has an 
inherent tendency to go into solution in the form of 
electrically-charged particles, called ions, but since 
the solution must remain electrically neutral, these 
positive ions can enter the solution only if an equiva- 
lent number of positive ions of some other element 
are somehow displaced: In the case of pure water in 
contact with iron, hydrogen ions are plated out at the 
interface. This reaction may be written as follows: 


2H° 
Atoms 


Fe° >: Se 
Metal + a 


Ions 


Fe ‘ 


Ion 


The hydrogen, liberated in this reaction, forms a 
thin invisible film on the iron surface, which may 
possibly obstruct further progress of the reaction in 
two ways: first, by insulating or separating the iron 
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from the solution, and secondly, by an increasing 
tendency on the part of the hydrogen in the film to 
re-enter the solution. thus opposing the tendency to 
corrode. It is possible that in many neutral waters 
this may become so effective as to stop corrosion be- 
fore it has proceeded to any great extent. One can 
readily see however, that the destruction of the 
hydrogen film will permit corrosion to proceed. Un- 
fortunately, this film can be readily destroyed in 
either of two manners: the hydrogen can combine 
with oxygen in solution to form water, or it may 
escape in the form of bubbles, as hydrogen gas. In 
either case, the removal of the hydrogen film permits 
the original reaction to again proceed. More iron 
goes into solution and more hydrogen plates out and 
this process continues at a rate which is mainly de- 
termined by the rate at which the film of hydrogen is 
destroyed. From this theory, one can readily deter- 
mine the part played by the presence of dissolved 
oxygen in water and its effect on corrosion, for the 
more dissolved oxygen that is present, the more 
readily the hydrogen film will be destroyed and the 
more rapid the rate of corrosion. One can also readily 
understand from this theory, how turbulence, tem- 
perature and salts in solution all play an important 
part in the rate of corrosion, by aiding in the destruc- 
tion of the hydrogen film. Cooling waters, are usually 
fully aerated, contain large amounts of dissolved 
oxygen, are continuously in motion, receive consider- 
able input of heat units, thus changing the tempera- 
ture frequently and often contain large amounts of 
salts in solution. All of these things, as has been 
shown, have a destructive action on the hydrogen 
film and readily accounts for the high rate of corro- 
sion encountered in cooling-water systems, unless 
some steps are taken to inhibit corrosion. 

Even in the absence of oxygen, the hydrogen film 
can be destroyed by the evolution of hydrogen. The 
liberated hydrogen leaves behind the oxygen with 
which it originally was combined in the form of 
water, to continue the corrosion reaction, the second 
step of which is to form ferrous hydroxide shown in 
the following reaction: 


Fe** + 2(OH) = Fe(OH): 


A saturated solution of ferrous hydroxide in dis- 
tilled water has a pH value of 9.6, which readily 
explains how the pH value of water can be raised to 
this figure through the process of corrosion and will 
also explain how additional corrosion may be retarded 
when reaching this pH value, it being due to the fact 
that a saturated solution of ferrous hydroxide has 
been reached. 

The third and final step in the process of corrosion 
is the further oxidation of the ferrous hydroxide to its 
ferric salt only to end up with ferric oxide, the 
familiar iron rust. 

The presence of magnesium chloride in any ap- 
preciable quantities in water, in which heat is intro- 
duced, such as accomplished in a cooling water sys- 
tem, also sets up a corrosive action. This is what is 
known as a cyclic reaction, in which the end product 
of the reaction is the same as that at the beginning, 
thus accounting for a large amount of corrosion from 
the presence of but a small amount of the salt. 

In these reactions, magnesium chloride first com- 
bines with the water to form magnesium hydroxide 
and hydrochloric acid. 


MgCl. + 2 H:0 = Mg(OH);+ 2 HCL 


In the second reaction the hydrochloric acid 
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formed, attacks the iron forming ferrous chloride, 
thus: 


Fe + 2 HCL= FeCl, + H: 


The ferrous chloride formed in the second reaction 
is further reacted upon by the magnesium hydroxide 
from the first reaction to form ferrous hydroxide and 
magnesium chloride as shown in the following re- 
action: 


FeCl, + Mg(OH):= Fe(OH): + MgCl. 


Notice that the final products of these reactions are 
the products of corrosion (Fe(OH),) and magnesium 
chloride, the very salt with which we started, which 
again proceeds with the same reaction, on and on. 


ALGAE CONTROL IN COOLING WATERS 


Another problem which frequently is the cause of 
considerable trouble in cooling-water systems is the 
control of organic microscopic organisms. It is neces- 
sary to control or destroy these growths as they are 
frequently the cause of costly repairs and high main- 
tenance. 

In this discussion, we are referring to the micro- 
scopic plants and animals commonly classed as algae 
and not to the pathogenic bacteria whose elimina- 
tion is absolutely essential for sanitary purification 
of water. The presence of algae in water is very 
troublesome in laundries—causing discolored clothes, 
in dye-houses where interference with uniform dyeing 
is encountered; in paper mills, where difficulties in 
the white-water systems are encountered and in 
numerous other industrial enterprises. 

Algae in cooling water systems is indirectly re- 
sponsible for many internal combustion engine fail- 
ures through clogged cooling systems. In refinery 
cooling systems, they cause difficulty through im- 
paired heat transfer and poor temperature control. 

Algae are classified under several different head- 
ings. Several different genera are illustrated in the 
following slides: 

The first is an example of a Diatomaceae, illustrat- 
ing the species Asterionella. Two illustrations of this 
are shown—one before treatment and the other after 
treatment with copper sulphate. Two illustrations are 
shown of the chlorophyceae. The species shown are 
the Spirogyra and the Volvox. The Protozoa are 
illustrated by the Synura and the Uroglena. Both of 
these species are common inhabitants of surface 
waters, the Synura is particularly noted for its odor, 
which is similar to that of a cucumber and for its 
bitter taste. Uroglena has an odor similar to that of 
cod liver oil and is commonly found in surface waters. 
It is one of the easiest organisms to kill by treatment. 
Crustacea, which are animals, are illustrated by the 
Cyclops and the Daphnia. I am indebted to Dr. Hale 
of the New York Department of Water Supply for 
the use of these photomicrographs. 

Occasionally, well waters containing iron and 
manganese, contain algae such as Crenothrix and as- 
sociated forms, which cause trouble from clogged 
pipes, but generally these troublesome organisms 
occur chiefly in surface waters. Litteral growths, at- 
tached to the banks or the bottom of reservoirs, 
rarely cause trouble, unless they become detached 
or decayed. 

The algae appears first as small greenish patches 
on the surface of the water, in those spots which are 
not affected by wind or current. They grow and 
propogate very rapidly under favorable conditions of 
sunlight, temperature and air. The slimy masses cover 
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the surface ot the water, prevent evaporation or 
radiation from the surface and so increase the tem- 
perature of the water below. As the growth pro- 
gresses, these masses are drawn into suction lines, 
clog valve ports of the suction pumps and seriously 
decrease the flow of water through a cooling system. 

With regard to the seasonal prevalence, tempera- 
ture is probably the determining factor, especially as 
to the time of starting up of growth. Once these 
growths are started, certain species may proceed 
under colder temperatures. Diatoms usually appear 
in the spring and fall. Cyanophyceae appear in the 
summer and fall and Synura and Uroglena, which are 
two of the most objectionable varieties, prefer cold 
temperature and even’grow under ice. 

It is useless to attempt to skim the masses of algae 
from the surface of a cooling pond, for it is impossible 
to remove all of the growths by this method and 
the residual colonies left will soon spread until 
original conditions are prevalent. Furthermore, it is 
possible to contaminate even a sterile supply of water, 
for the organisms may be carried by the wind from 
sources of contamination such as marshes which may 
be located near the ponds. 

Several chemical agents are effective in killing 
algae and a considerable amount of experimental 
work has been done. Copper sulphate, chlorine and 
ammonia (chloramine process) have both been used 
successfully. The United States Department of Agri- 
culture has done extensive research work on the con- 
trol and elimination of algae growth and have recom- 
mended the use of copper sulphate primarily because 
it is inexpensive and requires no elaborate feeding 
equipment and is not hazardous to the workmen. 
They have also found that the different species varv 
widely in their reaction to the controlling agent. By 
far the majority of the organisms are killed by the 
application of a fraction of a p.p.m. of copper sul- 
phate. For example, Uroglena is destroyed by 0.2 
p.p.m. while Beggiatoa requires 5 p.p.m. and some 
Chlorophyceae such as Eudorina or Pandorina re- 
quire 10 p.p.m. Since the average engineer and even 
many chemists are unable to determine the exact 
specie or species of algae present, the only safe pro- 
cedure to adopt is to assume that the most resistant 
organisms are present and to treat the water accord- 
ingly. Certain isolated species of Crustacea, such as 
Cypras and Daphnia are very resistant to copper 
sulphate treatment and chlorine treatment is sug- 
gested for their removal. It has been found that 10 
p.p.m. of copper sulphate will kill bacillus coli. Keller- 
man, reporting in Bulletin No. 100—1906 of the De- 
partment of Agriculture listed the quantities of cop- 
per sulphate required for treatment of different 
genera. 

The dose of copper sulphate should be increased or 
decreased 2.5 percent for each degree Centigrade, if 
the water temperature is above or below 15°C. The 
amount of copper.sulphate used must be increased 
when organic matter is present in the water to be 
treated. A 2 percent increase is specified for each 10 
p.p.m. of organic matter in the water. The amount 
used must also be increased over the base amount 
specified if the alkalinity of the water is high, as 
copper sulphate is precipitated in alkaline solutions 
as copper carbonate or copper hydroxide. Organic 
matter also tends to precipitate copper. 

Chlorine and chloramine are used extensively in 
paper industries for the prevention of algae slime, in 
their white-water systems. The use of these treat- 
ments is not recommended for cooling water installa- 
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tions except in isolated cases where species of algae, 
very resistant to copper sulphate treatment are en- 
countered, because of the cost of the chemicals as well 
as the cost of the feeding equipment, attendant to the 
use of chlorine and ammonia. 

While we are not primarily interested in the use of 
chlorine or chloramine treatment for refinery prob- 
lems, the method is very meritorious and is of suffi- 
cient interest to discuss briefly at this time. One of 
the principal difficulties in connection with the chlo- 
rine sterilization of water, particularly of white-water 
systems in pulp and paper mills, has been the rapid 
dissipation of the chlorine, so that although rela- 
tively complete sterilization has been obtained at or 
immediately following the point of application, after- 
growths of bacteria or algae have developed to such 
an extent that the algae slime has not been satisfac- 
torily controlled. The use of the chlorine-ammonia 
treatment has largely overcome this difficulty. 
It has been noted that there is a definite delay in the 
disinfecting properties where ammonia is used, al- 
though the final efficiency of the combined agent is 
as great or greater than when chlorine is used alone. 
Studies which have been made on this subject, show 
that when chlorine alone is used, about 99 percent of 
the bacteria is removed in 15 minutes. Due to rapid 
combination of the chlorine with organic matter in 
the water however, this effigiency is soon dissipated. 
If 0.1 p.p.m. of ammonia is added to the same quan- 
tity of chlorine. the same efficiency is not obtained 
until 1% to 2 hours. If the amount of ammonia is 
increased to 0.3 p.p.m., using the same amount of 
chlorine, the maximum point of efficiency is not 
reached until three hours after addition of the treat- 
ment. In certain instances, this delayed reaction is 
definitely beneficial. 

Chloramine exists in three forms—as mono-di- and 
tri-chloramine. Tri-chloramine or nitrogen tri-chlo- 
ride is stable at a pH value of 4.4 or less. As the pH 
value increases, there is a gradual shifting equilibrium 
in which di- and mono-chloramine exists; 100 per- 
cent mono-chloramine being produced at a pH value 
of 8.5. Under usual conditions, the ammonia and 
chlorine are present in the water as mono-chloramine. 
Theoretically, 1 part of ammonia is required for each 
4 parts of chlorine and these ratios should be re- 
spected in feeding the treatment. 

One manner of applying copper sulphate treatment 
to large ponds is to drag a series of burlap bags, each 
containing about 50 pounds of the chemical, through 
the water by means of rowboats, taking a zigzag 
course, so as to triangulate the surface of the water. 
The wind, waves, diffusion, and gravity, mix the 
streaks of treated water with the remainder. While 
this method seems very crude, it has been reported 
to be quite successful and has been used in the treat- 
ment of numerous municipal water supplies for a 
number of years. However, Elton Sterrett has re- 
ported in the March, 1938, issue of “Power Plant 
Engineering” that greatly improved results were ob- 
tained by mixing the required quantity of chemicals 
in a small volume of water and spraying the copper 
sulphate solution over the surface of the pond. It was 
reported that the surface of the water was free from 
algae scum in approximately one third the time re- 
quired by the other methods. Other experiments were 
made which showed that a considerable reduction in 
quantity of treatment required, could be made if a hot 
solution was sprayed on the surface. When the solu- 
tion temperature was 80° higher than that of the 
reservoir water, the amount of copper sulphate 
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required for sterilization was only a third of the 
amount formerly used. 

Algae are surface growths and the entire mass of 
organisms is confined to the upper layer of water in a 
pond. Concentrations of algae decrease rapidly, as 
samples are taken at greater depths in the pond. 

With the foregoing facts in mind, it is evident that 
surface application of the treatment is highly de- 
sirable. It is also evident that the quantity of treat- 
ment should be based on the volume of water 
occupying the upper strata of the pond rather than to 
waste treatment on the uncontaminated lower strata. 
Sterrett also reports that experiments were made to 
determine if the copper sulphate solution, which has 
a heavier specific gravity than water, would settle to 
the bottom of the reservoir, thereby diluting the 
treatment below its effective point. Results were 
obtained which showed that after 24 hours, the con- 
centration remained stronger at the surface, decreas- 
ing gradually with depth, until the bottom concen-. 
tration was less than one fifth of that found at the 
surface. 

It is also recommended that in the case of pond 
surge tanks or reservoirs, that the walls and bottom 
of the tank be thoroughly scrubbed between drain- 
ings, with a stiff broom, dipped in a 1 percent solu- 
tion of copper sulphate. This procedure permits a 
thorough treatment of the scum left on the interstices 
of the walls as the tank is drained. 

Sterrett reports that sodium di-chromate is also 
effective against algae, but is not as effective as 
copper sulphate, for sterilization purposes. It is suffi- 
ciently effective, however, to keep the growth of 
algae from becoming very objectionable, but is con- 
siderably more expensive than copper sulphate. Since 
copper sulphate is poisonous to animal life, care 
should be used in discharging waste or sludge from 
the reservoir into rivers to see that there is ample 
dilution to reduce the copper content below the 
danger point. 

Recent development of several synthetic organic 
chemicals have shown promise of becoming of con- 
siderable value in controlling algae growths. Sodium 
pentachlorophenate has been found even toxic to 
chlorine and copper-resisting organisms and appears 
to offer considerable promise as an industrial alga- 
cide. Additional information on this should be avail- 
able shortly. 


METHODS OF CORRECTION FOR SCALE AND 
CORROSION 


We have, up to the present, in this paper, shown 
the main causes for scale depositions and corrosion, 
and in discussing algae, have given methods of its 
control. There remains but to outline the methods of 
control for scale and corrosion, keeping in mind the 
break-down of calcium bicarbonate as the chief fac- 
tor in scaling of cooling systems, in the reaction 
shown. 

Three methods can be employed in treatment of 
water of this character. They are: 

a—Lime treatment—possibly coupled with soda 

ash. 

b—Zeolite treatment. 

c—Sulfuric acid and aeration. 

The choice of which of these methods to employ 
in any given instance will be dependent upon the 
character of the water, determined from analysis and 
a careful study of the particular mechanical and 
cooling conditions at the plant, taking into considera- 
tion the economics involved. Through only such a 
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careful study can definite recommendations be de- 
termined. What may be suited 'to one plant and one 
type of water may be entirely unsuited to any other. 

The treatment with lime is based on the following 
reactions with calcium bicarbonate: 


Ca H(COs;): + Ca (OH): = 2 CaCO; + 2 HO 


The calcium carbonate formed in this reaction is 
an insoluble salt which is either permitted to settle 
out of solution by retention, or removed by filtration. 

In the use of Zeolites, the following reaction is 
involved: 


CaH(COs)2 + NasZ =2NaHCO;4+ CaZ 


in which the calcium ion has been replaced by the 
sodium ion in the base exchange process. 

The sulfuric acid-aeration treatment is one we 
have employed very successfully, especially in the 
Mid-Continent field, and is based on the following 
reactions. 


Ca H(COs): + H:SO, = Ca SO, + 2 CO. + 2 H:20 


In this reaction, the bicarbonate ion is destroyed 
and is replaced with the sulfate ion, carbon dioxide 
being liberated in the process. With calcium sulfate 
posesssing a much greater solubility than calcium 
carbonate, considerably higher concentrations can 
be carried without the danger of being thrown out of 
solution, or of being deposited on heat-exchange sur- 
faces. Opportunity should be afforded for the release 
of the carbon dioxide liberated in this reaction and a 
small aeration chamber should therefore be provided 
for this: purpose. 

The use of reactive colloids in either the lime pre- 
treatment system or the sulfuric acid system, ma- 
terially increases the beneficial results and provides a 
means of lowering the total cost of treatment. 

In the following table, I have listed an average 
water analysis from a plant in the Mid4Continent 
field and have shown the expected analysis after 
treating this water by the three systems mentioned. 
These calculations have been made from a theoretical 
standpoint, merely to illustrate the reactions involved. 
The analysis shown for the lime-treated water is 





























based on complete precipitations of the carbonate 
hardness and no allowance has been made for the pre- 
cipitation of the magnesium content. Af course, in 
practice, it is impossible to treat water for the re- 
moval of carbonate hardness alone, without also 
removing a portion of the magnesium. It is also 
necessary to employ excess quantities to force re- 
actions to completion. The figures given are there- 
fore lower than can actually be obtained in practice. 


Composite Raw Water 



































Max.|/Min./|Aver.| A B Cc D 
Rene eer 21 13 16 16 16 16 40 
Iron and Aluminum Oxide (R2Os)| 10 2 RI Eatarcatekd «nionbe w.orn'ahee case 
rrr 179 | 113 | 134 | 134 54 0 335 
Magnesium (Mg)............... 39 16 31 31 31 0 77 
IS ie wigs da rare ae wicieia 493 | 315 | 405 | 405 | 405 | 617 | 1012 
Bicarbonate (HCOs)............ 283 | 187 | 242 49 0 49 123 
EN See Pere 0 0 0 0 0 0 0 
SA ere 0 0 0 0 0 0 0 
Es Se es ee 813 | 474 | 649 | 649 | 649 | 649 | 1620 
SS eee 360 | 143 | 217 | 370 | 217 | 217 925 
Volatile and Organic Matter..... 56 20 : Bae? Reta BAS Avy ere 
So) re 607 | 396 | 460 | 460 | 764 | 0 | 1150 








A—Expected analysis after sulfuric acid treatment. 
B—Expected analysis after lime treatment. (See text). 
C—Expected analysis after zeolite treatment. 
D—Expected analysis of circulated water, acid treated, 
centrations in the system. 
Results in p.p.m. 


under normal con- 


From the subject matter presented in this brief 
discussion, it is evident that the problems encoun- 
tered in the treatment of cooling waters may vary 
widely in their complexity and in the method of 
solution. There is an ample amount of technical 
knowledge available to cope with almost any cooling- 
water problem. It is not advisable for inexperienced 
operators to attempt to handle these problems for 
frequently misguided experiments result in costly 
repairs to the equipment. 

Therefore, I want to again impress you with the 
importance of a thorough and complete study of the 
individual problem involved by competent engineers 
before the adoption of any method of correction. 

The author wishes to acknowledge the assistance 
of Mr. E. M. Ross of the chemical staff of W. H. 
and L. D. Betz, for helpful assistance in assembling 
some of the data used in this paper. 
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Proposed cooling water treatment, employ ing sulphuric acid-aeration-reactive colloids. 
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True Vapor Phase 


Process 


FRANK PRAEGER 
Alcorn Combustion Company 


RACKING in the vapor phase has long been dis- 

cussed in the industry. As a result there are cer- 
tain general opinions existing that when applied to 
a specific process result in erroneous conclusions, as 
is usual when dealing in generalities. For example, 
the T. V. P. or True Vapor Phase process involves 
not only a means of changing various groups of hy- 
drocarbons by subjecting them to heat-treating con- 
ditions, but provides a method of instantaneously 
and internally heating the hydrocarbons through the 
critical cracking range so that the usual loss and 
trouble encountered in that range is eliminated. This 
last heating is effected by mixing the superheated oil 
vapors with a high-temperature heat-carrier medium 
or as called in the operator’s language, the hot-cycle 
gas. In addition through the use of the cycle gas the 
concentrations of certain hydrocarbons in the reac- 
tion zone are so controlled that the formation of ex- 
cessive residual gas is suppressed, resulting in a 
maximum of high-octane gasoline. This method of 
heating and reaction control is a far cry from just 
heating the oil vapors to a high temperature and let- 
ting “the chips fall where they may.” The effect of 
concentrations on various reactions is an extensive 
study in itself and its further development here is 
not properly within the scope of this paper. 

The method of obtaining this T.V.P. operation is 
shown on the flow sheet, Figure 1. The stock to be 
cracked is charged into the unit through heat ex- 
change and mixed with the recycle stock from the 
bottom of the fractionating tower. This mixture is 
heated in the vaporizer coil to such a temperature 
that when discharged into the flash drum in the pres- 
ence of hot gas in the order of 900°F. and the 
approximate weight ratio of 1 pound of gas to 8 
pounds of oil, there will be 85 to 100 percent vapori- 
zation, depending on type of cracking stock. Part 
of this hot gas is introduced at the top of the flash 
chamber to insure a completely dry vapor-gas mix- 
ture entering the superheater coil. In this coil the 
mixture of vapor and gas is heated very rapidly to 
within 20-30°F. of the desired reaction temperature. 
The outlet of the superheater coil joins the outlet of 
the hot-cycle gas coil, the stream from which will 
have a temperature of 1200°F. to 1275°F. according 
to the cracking condition desired. This mixture is 
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then passed through an internally-insulated chamber 
where the desired reaction is completed. At the point 
of mixture there is approximately 1 pound origi- 
nal gas and 3.5 pounds original oil vapor. Discharg- 
ing direct from the reaction chamber to the scrub- 
ber, the mixture of hot gases and vapors is cooled 
and scrubbed successively by cooled residuum and 
cooled reboiler oil to the extent required by the in- 
tensity of cracking. The excess condensate in the 
bottom of the scrubber is final fuel and is removed 
from the system through cooling coils to storage. 
At the top of the scrubber there are several bubble 
trays to which is returned the remainder of the 
cooled reboiler oil while from the bottom tray is 
taken the hot reboiler oil for use at the stabilizer and 
naphtha tower. Constant temperature condition is 
held at the top of the scrubber by refluxing hot 
bubble tower bottoms. The gas, gasoline and recycle 
leaving the top of the scrubber as vapors pass 
through heat exchange and into fractionating tower. 
The excess condensate in the bottom of the frac- 
tionating tower is returned to the vaporizer coil as 
previously described. The overhead products, gas 
and gasoline, from the fractionating tower are con4 
densed and cooled and separated in the heavy or low- 
pressure accumulator. The top temperature of the 
fractionating column is controlled by refluxing from 
the low-pressure accumulator. The excess liquid 
from the low-pressure accumulator is pumped into 
the high-pressure accumulator to produce a more 
favorable partial pressure condition for the lighter 
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gasoline particles at that point. The gas stream leav- 
ing the low-pressure accumulator divides, one stream 
of make gas going to the absorber and then out of 
the system to the plant gas fuel line, and the other 
goes to the compressor which discharges it at inlet 
plant pressure, through coolers to the light or high- 
pressure accumulator where the light gasoline sepa- 
rates from the gas, combining with the gasoline from 
the heavy accumulator. This gasoline mixture is then 
taken through heat exchange to the stabilizer where 
it is reduced in vapor pressure to some point less 
than the final requirement. Part of this stabilized 
gasoline is taken to the naphtha tower where it is 
fractionated into two parts, the bottoms being pen- 
tane-free. The tops of this naphtha tower are then 
condensed, cooled and taken out of the system to 
gasoline storage, combined with the remainder of 
the stabilized gasoline not taken to the naphtha 
tower. The pentane-free bottoms are cooled and used 
as absorbing medium against the make gas. This en- 
riched absorption medium is returned to the stabil- 
izer to complete its cycle. The stabilizer tops are 
passed through heat exchange and into the cycle-gas 


coil after which they mix with the superheated oil 
vapors. The gas from the high-pressure accumulator 
passes through heat exchange and divides, part going 
to flash and drying gas heating coil which discharges 
into the flash drum and the other part goes to the 
cycle-gas coil with the stabilizer tops to form the 
high-temperature carrier medium. There are no ex- 
cess stabilizer tops to be taken out of the system, 
as they are held in any desired balance by either 
changing the amount of high-pressure-accumulator 
gas to the cycle-gas coil or by changing the outlet 
temperature of the cycle-gas coil. 

The flow layout just described is one of general 
utility. It is applicable for all degrees of cracking or 
reforming. If the unit were to be used for one spe- 
cialized duty there are certain portions that could 
be omitted. However, due to the flexibility of this 
type of operation the savings in original cost effected 
by specializing are seldom large enough to justify 
limiting the operation of the unit to one charging 
stock. On the other hand, there is additional equip- 
ment that could be added for the handling of very 
heavy, viscous stocks. Also this extra equipment may 
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be added for additional control of the distillation 
characteristics of the cracked gasoline. 

The flexibility of the unit is demonstrated not 
only by its efficient use for all types of stocks but 
also by the wide range over which any given stock 
can be cracked. This applies not only to octane value 
but also to end. point of cracked gasoline. If the end 
point is either raised or lowered the effect can be 
immediately balanced in the cracking zone by the 
changing of one of the various controllable cracking 
factors. The raising or lowering of the octane is ef- 
fected with the same simplicity and ease. 

An indication of this wide range of operation was 
demonstrated on a T.V.P. unit while charging a gas 
oil from a noted paraffin-base crude. Holding the end 
point constant at 410°F. the octane of the cracked 
gasoline was worked from as low as 67 to as high as 
78 by merely changing the mix temperature, which 
as explained previously, is the temperature resulting 
from combining of the superheated vapor and hot- 
cycle gas streams. This temperature is in itself con- 
trollable in three ways. First, varying the outlet tem- 
perature of hot-cycle gas coil, second, varying quan- 


tity through the hot-cycle gas coil, third, varying the 
outlet temperature of the superheater coil. 

Although the unit was operated for a reasonable 
length of time at the extreme ranges of the cracking 
limits just mentioned there were no indications of 
coke deposit or other difficulty which might cause 
a shut down. This absence of coking in the heating 
and reaction zone can be attributed to the fact that 
the final heating of the oil is in the vapor phase and 
is accomplished by heat transfer from intermingling 
hot gases while also in the high-temperature zone 
there is present a large ratio of gas to oil. 

The only tendency to form coke in the unit occurs 
during the first cooling stage or scrubber. Applying 
the principle of scrubbing, (that is, complete inti- 
mate contact), and keeping a positive flow of liquid 
over any trays in this chamber eliminates completely 
any coking effect. The only chance for coking in the 
heating tubes lies in careless operation, and it has 
to be excessively careless because it requires a con- 
siderable quantity of liquid in the vapor- or gas-heat- 
ing coils to cause possible trouble. 

Although the T.V.P. unit can be represented 
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graphically as three cycles based on different centers 
with varying degrees of overlap, the manner in 
which it is set up mechanically makes it an easy unit 
to start up, bring to equilibrium and hold to uniform 
operation. The flow and distribution of all gases in 
the system is automatically controlled by flow con- 
trollers and various types of pressure regulators. 
This also automatically controls the pressure on the 
system. The circulation of liquid is automatically 
governed by flow, liquid-level or combination con- 
trol. The primary heat input as reperesented by the 
various coil outlet temperatures can be automatically 
controlled but it is found to be perfectly satisfactory 
to control manually with the various temperatures 
recorded. 

There is one characteristic of this process that is 
valuable from the operators’ angle but it is difficult 
to find the proper word for its description. Prob- 
ably the best word to use would 
be “resilience.” A T.V.A. unit 


The pictures of T.V.P. plants presented mean but 
little sitting here. However, after having listened to 
the story of the gas circulating through the various 
vessels, in and out of contact with the oil vapors, it 
may adda sense of reality. As a matter of fact, the 
only apparent mechanical difference noticeable when 
inspecting these plants is that there is a gas com- 
pressor instead of the hot-oil pump to which the in- 
dustry has been accustomed. 


It has not been the object of this paper to offer 
data showing tantalizing results but only to explain 
“what makes the wheels go ’round.” For those re- 
finers with a cracking problem on their hands today 
the Alcorn Combustion Company is prepared to offer 
a solution through a T.V.P. unit based on complete 
tests of the particular stock at the pilot plant of the 
Petroleum Conversion Corporation just completed 
at Elizabeth, New Jersey. 





seems to recuperate from trouble 
with ease and with no scars or any- 
thing to interfere with its continu- 





ing operation. Utility failures of all 
kinds have occurred during opera- 
tion, automatic control has gone 











out of service and not been caught 
promptly, and the only result has 
been a short interval of rough op- 
eration easily smoothed out and 





with no after effects. 
The cracking temperature or mix 





temperature will vary not only for 

the intensity of reaction desired “ 
but also for quality of the stock 
processed. The range of 960°F. to 





1100°F. will cover the possible re- 
quirements apparent today. The 
pressure at which these tempera- 





tures would be effected would vary 
from 110 to 135 pounds per square 
inch gauge, according to pressure- a 





drop requirements. Because of the 
large amount of gas present the 
temperature at the bottom of the 





scrubber and also the fractionator 
are of course relatively low being 
675°F. and 500°F. respectively. 





The attached chart is offered not 
as a measure of ability of a T.V.P. 
unit, but to demonstrate its oper- 





ating characteristics. Here are plot- 
ted octane gasoline yield, gasoline 
crack per pass, fuel oil yield, gas 





and loss by difference weight per- 
cent, and recycle ratio, all against 
reaction or mix temperature. A\l- 
though this chart covers a wide 





range of conditions it only repre- 
sents what can be accomplished 
by changing one variable, that is 








the mix temperature. Also it only 
shows operation when producing 
gasoline with octanes above that 





generally produced in the industry 1 
from the particular charging stock. 
Hence this chart is not a compari- 
son but a picture of a new field. 
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Economic Aspects of the 


Pawhuska Road Tests 


W. W. SCHEUMANN 


Cities Service Oil Company 


HE choice of petroleum fractions which can be 

successfully included in motor fuels is governed by 
numerous factors. One of the most important of 
these is the operating characteristics of the motor 
vehicle fuel systems. Information concerning the be- 
havior of automobile fuel systems in service is rather 
meager, and in order to study this factor, there was 
sponsored jointly by the Western Petroleum Re- 
finers Association, and the Natural Gasoline Associa- 
tion of America, during the summer of 1937, an in- 
vestigation of the performance of fuel systems of 
representative 1937 model automobiles. Tests were 
made, over a period of three months, on nine 1937 
model cars which were driven approximately 10,000 
miles over a selected course, in the vicinity of Paw- 
huska, Oklahoma. 


The tests were made by a full time group of in- 
vestigators, headed by Mr. R. R. Couch, under the 
direction of a steering committee composed of rep- 
resentatives from the two above named organiza- 
tions. As defined by this committee, the project was 
carried out with a threefold purpose in view, namely, 
(1) to make a critical study of existing road-test 
procedures in order to determine their limitations; 
(2) to improve upon existing methods and develop 
better road-test procedures for the measurement of 
permissible vapor pressures, volumetric losses, and 
quality deteriorations of fuel; and (3) to obtain as 
complete information as possible on the fuel system 
characteristics of representative 1937 model auto- 
mobiles. 


The test procedures employed in this work for the 
measurement of permissible vapor pressures, vapor 
loss, and octane number loss, have been described 
in detail by Legatski and Couch’ in a paper on this 
work presented before the Eighteenth Annual Meet- 
ing of the American Petroleum Institute. For this 
reason only a brief mention of them will be made 
in this discussion. Vapor lock tests were made in 
accordance with the A, P. I. tentative 1937 road-test 
procedure at 55 miles per hour. This consisted of 
determining by trial the highest vapor presssure 
gasoline which would permit a car to be started and 
accelerated to 55 miles per hour after a five-minute 
Stop at the end of an extended period of driving at 
constant speed. Fuel samples were withdrawn from 
the tank for test after each observation. Three al- 


ternative types of fuel handling equipment. were 
Studied. 
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Vapor losses were determined by means of a cali- 
brated density variation method, from measurements 
made on samples taken from the car tank and car- 
buretor bowl over a 30-mile driving distance. 


Octane number losses were related to vapor losses 
from data secured in the development of the density 
method for vapor losses. 


The test results obtained in this investigation were 
also given in part by the previously mentioned writ- 
ers. However, they will be repeated here, in part, to 
an extent sufficient for purposes of discussing (1) 
the economic meaning of these results to the refin- 
ing industry, and (2) the economic meaning of these 
results to the motoring public. 


IMPORTANCE OF THE PAWHUSKA ROAD TESTS 
TO THE REFINING INDUSTRY 


a. Permissible Vapor Pressures. 


In considering the data on maximum permissible 
vapor pressures, it should be kept in mind that these 
values are for extreme conditions, and that under 
normal driving conditions a somewhat higher vapor 
pressure fuel can be handled. In addition, these re- 
sults are based on the fuel in the tank after vapor 
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lock has occurred, and, therefore, are not necessarily 
indicative of vapor pressures permitted for fuels at 
the service station, or the refinery. These results, 
however, do compare fuel systems in various makes 
of cars, and are indicative of the differences which 
exist in such systems. 


The test results, using the standard reference fuels, 
are shown in Table 1. 




















TABLE 1 
Maximum Permissable Reid Vapor Pressures 
Atmospheric Temperature Slope of 
- — | —| V.P.—Temp. 

Car Designation 80° F. 90° F. 100° F. Curve 
OE PS eae 12.23 10.62 9.04 0.158 
SS ALES 6 11.38 10.15 8.96 0.119 
I I agar Oo rer Fae 11.42 9.10 6.82 0.228 
ee ee ee 12.00 10.12 8.92 0.120 
rc Ul adk ees bub Ge dace eee 9.30 7.70 0.160 
EE a eS eee 10.87 8.82 6.80 0.202 
Soe ish hada Catch . 4. 6-04,6 9.27 7.93 0.134 
PE hbul SoMa eto Nee Owe we 11.47 9.90 8.35 0.155 

OP as, 4 Gp ay ee ae Sites 10.01 8.20 0.181 

















In order to discuss these results in terms of their 
significance to the refiner, consideration will be lim- 
ited to a comparison of the car showing the highest 
permissible vapor pressure for a given temperature, 
which is car A, with the car showing the lowest 
permissible vapor pressure, which is car E. 


A major premise of this discussion is the state- 
ment that the refinery must, and is building fuels 
for the poorest car from this standpoint. Therefore, 
if the poorest car were improved to equal the best 
the refiner could take advantage of the ability of 
such cars to handle higher vapor pressure fuels, 
and could include a corresponding increased amount 
of butane in his product. 


Table 2 indicates the difference in butane content 
of the maximum vapor pressure fuels which can be 
handled by cars A and E, at various atmospheric 
temperatures. 





























TABLE 3 


Estimated Conversion of Butane to Motor Fuel 














Percent Possible Increased 
Annual Butane Utilization 
Average Daily Fuel 
Maximum Temp. ° F. Requirement | Percent Barrels 
Ss hoe oc nad eres eran ae oe 20.19 none none 

MGS Sods wislacbie a. 6 boa:4.b ans aoe 14.68 0.60 462,420 
SERED, «Dee RAPS ear 15.53 1.10 896,855 
ERIE SS PRE or 23.31 1.60 1,958,040 
RRR. Sa ra eee 20.66 2.15 2,331,998 
es OF ee Be ee re 5.25 2.65 730,406 

CS RR Ae 2 ae ee 0.38 2.90 57,855 
IES Go Srectta th oe ae aa el,b cen ide Del dne aaa vate sees aad 6,437 574 

















This amounts to an average of 1.226 percent addi- 
tional butane in motor fuel. 


The value of this increased utilization of butane 
to the refiner may be calculated in various manners. 
In a study of butane availability made by Alden’, it 
is stated that there are approximately 62,500,000 bar- 
rels of butane per year, which are available for but 
unused in motor fuel. (This does not include the 
butane content of unprocessed natural gas.) There- 
fore the increased amount of butane which could be 
used as motor fuel is probably now only valued at 
the price of fuel gas. If we take this to be 10 cents 
per 1,000 cubic feet and the refinery price of gaso- 
line as 5% cents per gallon, then the increased value 
of this butane as motor fuel nets to the refiner 
$16,400,000.00 annually. 

If calculated on a crude oil basis, assuming a 50 
percent gasoline yield from crude, the increased use 
of 6,400,000 barrels of butane as motor fuel reduces 
crude requirements 12,800,000 barrels which at $1.15 
per barrels shows approximately the same net saving 
to the refining industry. 

A second factor which merits consideration is the 
effect of this additional butane on lead requirements 
in the finished motor fuel. The average blending 
value of butanes is from 90 to 92 octane number. 
Considering 70 percent of the motor fuel ethylized 


: SABLE 2 with an average lead content of 0.65 cc. per gallon, ) 
5 Saiane Sansone Related to Vapor Pressure of Fuel it may be calculated that the use of this additional 
7 As) |. wee | Sits Cement | Bite, 4 Utatie would result in a savings for ethylizing ex- , 
Vapor Pressure of Fuel-Percent | in Butane pense for the same octane number product, of $1,862,- : 
ATemp F. | GarA | GarE | GarA | GarE | Percent 00.00 annually. SR ie 
——-— oO: ner ing ante _ Therefore, from solely the standpoint of =per- 
80... 15.30% | 14.91% | 11.20 10.60 0.60 missible vapor pressures, the petroleum industry 
80.......| 12.23 10.87 7.40 3°20 160 would realize potentially in the neighborhood of 
oN | "9.04 6.80 | 3:60 os | | (68 $18,000,000.00 annually if the fuel system of the 
110,...... | 8.46* 47a | 290 | .... | 2.90 poorest car were improved to the point of equalling } 
—=<— === = the best. : 
* Extranolated value. b. Fuel Losses. : 
; ; : It has been common knowledge for some time that 3 
In order to convert the differences in possible 4 portion of the fuel is lost from the automobile . 
butane contents into motor fuel volumes, it is nec- fyel tank through the vaporization of light ends from d 
essary to estimate the ratio of fuel requirements at he tank itself. In recent years, however, a second ‘ 
various atmospheric temperatures. Such a break up = gource of fuel loss has also become increasingly im- 
of motor fuel requirements has been calculated, based portant, although it has received little mention. This P 
on daily average maximum temperatures Over a _ js the fuel loss from the carburetor. In an attempt : 
year’s period by states, as shown in the Atlas of to minimize vapor lock, some car builders have h 
American Agriculture’, and the gasoline volumes worked toward lower fuel line temperatures by 7 
a ee as shown in the ene of location, insulation, or other methods. 
o ae er manufacturers, however, have stressed in n 
Using this basis of calculation, Table 3 shows the creased vapor handling capacity of the fuel system . 
volumes of butane which could be included in motor and the venting of carburetors, so that the fuel sys- ft 
fuels, if instead of building them for a car as poor tem can handle considerable amounts of vapor which 
as Car E with respect to permissible vapor pressures, is vented to the atmosphere when it reaches the * 
they could be built for a car as good as Car A. This carburetor. This loss of fuel from the rear tank and rs 
table is calculated on a basis of 525,000,000 barrels the carburetor was also investigated as a part of ay 
total annual motor fuel requirement. the Pawhuska tests, in order to obtain information 
Ma 
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regarding the volumes of such losses and the effect 
of these losses on the degradation of fuel quality. 

Exhaustive measurements were only made on two 
cars. On these cars losses were measured on the car 
tank and carburetor bowl liquid, over a range of 
atmospheric temperatures, using standard reference 
fuels over a range of vapor pressures. It was found 
that a fairly close relationship existed between the 
vapor pressure of the fuel in the car tank, the car- 
buretor bowl temperature, and the observed volu- 
metric loss of fuel. This enabled probable vapor 
losses to be calculated for all the cars on which tem- 
perature measurements had been made. The results 
of such calculations are shown in Table 4. 


TABLE 4 


Probable Vapor Losses for Conditions of Steady Driving 
at 55 Miles per Hour—Volume Percent 
































8.9 Lb. Vapor 9.0 Lb. Vapor 
Pressure Fuel Pressure Fuel 
Atmos- 
pheric Car- Car- 
Temp. | buretor| Rear buretor| Rear 
CAR “FP. Bow! Tank Total Bowl Tank Total 
hs a fe eievate 90 1.02 1.40 2.42 1.42 1.66 3.18 
100 1.67 1.89 3.56 yy 2.25 4.42 
ies a.5eslees 90 0.93 1.43 
100 1.55 2.05 
_ yar 90 0.65 1.15 
100 1.20 1.70 
aes 90 ? 2 ees are ot ie Lee 
100 2.20 6% ae 2.68 enon “aes 
_ arr er 90 1.00 1.30 2.30 1.55 2.30 3.85 
100 1.40 3.30 4.70 1.90 4.20 6.10 
_ ENON 90 1.72 1.00 2.72 2.22 2.00 4,22 
100 2.33 2.70 5.03 2.80 3.70 6.50 
Wai desea 90 1.40 1.50 2.90 1.90 1.85 3.75 
100 1.95 2.09 4.04 2.45 2.55 5.00 
































In relation to these data it should be remembered 
that these are minimum losses experienced under 
conditions of steady driving. A limited number of 
observations made under conditions of intermittent 
driving and stopping, indicate sustantially higher 
losses. 

While the major economic effect of these losses 
relates directly to the cost of motor fuel to the 
consumer, they are also of interest to the refiner 
in that they illustrate the extent to which the fuel 
he has so carefully prepared and distributed is de- 
graded, after it has been delivered to the final con- 
sumer. The average motorist has no conception of 
the fact that such degrading of the fuel occurs in 
his car, and any complaints regarding quality are 
immediately laid at the door-step of the refiner. This 
is particularly true of anti-knock complaints. 

The fuel losses observed relate directly to loss of 
octane number. Investigation of this relationship in- 
dicated that a loss of from 0.25 to 0.3 octane numbers 
occurred for each 1 percent loss of fuel. Since a large 
proportion of present day cars under usual operating 
conditions are on the threshold of undesirable deto- 
nation with 72 octane L-3 gasoline, particularly in 
hot weather, it may readily be seen that a volumetric 
loss of from 4 to 7 percent, which would result in 
an octane number loss of from 1.1 to 2.0 octane 
numbers could easily mean the difference between 
peed and unsatisfactory performance of the 
uel. 

In a later portion of this paper, the annual average 
Overall fuel loss from this source is estimated con- 
Servatively at 1.96 percent. This would mean an 
average equivalent loss of 0.54 octane numbers. If 
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we relate this octane number loss to an equivalent 
amount of Ethyl fluid on 70 percent of the annual 
motor fuel requirement, it appears that the refiner 
spends over $2,000,000.00 annually for anti-knock 
value, which is lost after the fuel is put into the 
rear tank of the automobile and before it gets into 
the engine. 

These fuel losses therefore are of considerable 
importance to the refiner since they tend to prevent 
his customer from obtaining the performance from 
his product which, at a considerable cost to him, 
was built into it. 


THE MEANING OF THE PAWHUSKA ROAD TESTS 
TO THE MOTORING PUBLIC 


a. Permissible Vapor Pressures. 

At a first glance, it would appear that improve- 
ment in higher permissible vapor pressures for motor 
fuels would work chiefly in economic benefit for the 
refiner. However, a review of past history clearly 
indicates that the petroleum industry has always 
passed on to the consumer in large proportion the 
benefits of more economical production of its prod- 
ucts. This would undoubtedly also be true in this 
case. Moreover, the conservation of crude oil, which 
would be made possible through better utilization 
of butane, is certainly in the interest of the public. 

Therefore the benefits which would result from 
better fuel systems from the angle of permissible 
vapor pressures are not only significant to the re 
finer, but are also of considerable interest to the 
motor fuel consumer. 

b. Fuel Losses. 

The fuel losses from the rear tank and from the 
carburetor come directly out of the consumers pocket. 
To him such losses mean less miles per gallon, or 
conversely a proportionately greater fuel cost per 
mile. 

Any attempt to make an accurate estimate of what 
the monetary value of these losses mean to the con- 
sumer is almost hopeless due to the many unknown 
factors involved. However, it is believed that, with 
a very few assumptions, a minimum estimate can 
be made which represents the minimum value these 
losses attain. 

Over an atmospheric temperature range of from 
80°F to 110°F this loss appears to be some figure 
over 4 percent. On an annual basis, this minimum 
figure is reduced, since 12.0 pounds gasoline is about 
the maximum vapor pressure of fuels, even when 
used at very low temperatures. In order to estimate 
what this minimum figure might be on an annual 
basis, it is necessary to estimate a relationship be- 
tween the fuel volumes and the temperature at which 
they are used. Fuel vapor pressure specifications are 
usually based on average maximum temperatures, 











TABLE 5 
Relationship of Fuel Consumption and Atmospheric 
Temperatures 
Estimated Percent Fuel 
Consumption 
Based on 
Based on Average 
Average Maximum 
Atmospheric Temp. ° F. Temp. Temp. Mean 
Bis 03 adh bad salou 55.93 34.87 45.40 
(RR CR aren cme ey 22.70 15.53 19.12 
RRS ee ry a 17.44 23.31 20.37 
Sb Pie cn6o UeA whee ewes 3.90 20.66 12.28 
BRD, cinco sheds oak ae Morsvaats 0.03 5.25 
MK 66s 6:03 ava ductsancue Send 0.38 0.19 
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but the fuel is used at some lower average tempera- 
ture, and it is believed that the mean of the average 
daily maximum and the daily average is a fair figure 
for this purpose. 

Such an estimated relationship of fuel consump- 
tion, and temperatures, is shown in Table 5. 

The vapor pressures of motor fuels sold for use 
at various average maximum atmospheric tempera- 
tures vary from 8.0 to 12.0 pounds. Motor fuel sur- 
veys indicate the relationship shown in Table 6. 


TABLE 6 


Fuel Vapor Pressure vs. Average Maximum Atmospheric 
Temperature 








Vapor Pressure 


Average Maximum 
at 100° F., Lbs. 


Temperatur? ° F. 





ooooco 


8. 
8. 
9, 
10. 

ae 12. 

Below 70..... 12. 








In order to use these figures, the data on four 
cars, taken from Table 4, and from detailed studies 
made on two of them, have been extrapolated, and 
related to the vapor pressure of fuels used, as shown 
in Table 7. 


TABLE 7 


Extrapolated Fuel Losses at Various Temperatures and 
Fuel Vapor Pressures—Percent 



































Average Maximum Atmospheric 
Fuel Temperature—° F. 
Vapor — 
CAR Press. 70 80 90 100 110 
tel an we caeeae wa 8.0 - me hacen 3.6 47 
9.0 ape _ 3.2 hake ans 
10.0 i 2.8 
12.0 2.5 vv 
RE Sk SE See ree 8.0 wes 4.7 7.1 
9.0 in 3.9 ae en 
10.0 ray" 3.3 Xe 
12.0 4.6 oe 
Rts aha td adele hie a0: 4 3 | 8.0 - mac 5.0 7.4 
| 9.0 baie 4.2 as 
10.0 bes 3.4 ake 
12.0 4.8 re 
OES eee 8.0 a 4.0 5.2 
10 ades 3.8 eee 
10.0 aes 3.5 as 
12.0 3.2 
EE, eee 3.78 3.25 3.78 4.33 6.1 


























Combining the temperature and fuel consumption 
figures from Table 5, the vapor pressures from Table 
6, and the average losses from Table 7, an estimate 
of the annual fuel loss is made in Table 8. 

A conservative estimate of minimum annual fuel 
losses from rear tanks and carburetors of cars is 
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TABLE 8 
Estimated Average Annual Fuel Loss 














Percent Annual 
Average Annual! Fuel 
Meam Atmospheric Overall Fuel Loss 
Temperature ° F. Loss Requirement | Percent 
PII Sotto Sette Shs we wisla pace tale alae 45.40 States 
MM re ea ret oodles tt tme 3.78 19.12 0.72 
Bt Ret an. gt en cd lucene 3.25 20.37 0.66 
Br is ra bas wee ao 3d eee 3.78 12.28 9.46 
AT EN er err wl rarre! 4.33 2.64 011 
I ce Ss ks a igh ad SS eeegints Me 6.10 0.19 0.01 
NS cans cub vib.c ad bn wre aed Sas 6 BOC ei kee ek ae 1.96 

















therefore placed at 1.96 percent. On the basis of an 
annual motor fuel consumption of 525,000,000 barrels 
at an average filling station price of 15 cénts per 
gallon, the motoring public pays at least $65,000,- 
000.00 per year for fuel which is lost from the auto- 
mobile. The actual figure probably runs considerably 
in excess of this amount. 


CONCLUSIONS 


Ignoring the technical features, relating to road 
test technique developed by this work, and confining 
the conclusions reached only to the economic aspects, 
it may be stated: 

a. The fuel system characteristics of the nine 1937 
model cars tested vary considerably. 

b. From the standpoint of permissible vapor pres- 
sures, if the poorest car were improved to equal the 
best, the refining industry could utilize additional 
butane in motor fuel, amounting to 1.226 percent of 
the annual motor fuel requirements. It is estimated 
this would net the industry at lease $16,000,000.00 
annually, and, in addition, decrease lead expense by 
$1,800,000.00. 

c. Fuel losses from rear tanks and carburetor vents 
will run from 4 to 7 percent in hot weather, and 
higher, depending upon the type of driving. A con- 
servative annual estimate of 1.96 percent minimum 
loss has been made by the writer. 


In hot weather this accounts for octane number 
losses of 1.1 to 2.0 octane numbers, and will average 
at least 0.54 octane numbers on an annual basis. In 
terms of lead, this anti-knock loss is valued at ap- 
proximately $2,000,000.00. 

An annual fuel loss of 1.96 percent from the car 
costs the consumer at least $65,000,000.00. 
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HE interest of the petroleum industry in car fuel- 

system designs is, as you know, prompted by the 
observation that inadequate fuel systems impose seri- 
ous restrictions on gaoline raw materials. The nature 
of these restrictions and the volumes of potential gaso- 
line raw materials involved have been covered in a 
number of papers and the results of such studies need 
not be reviewd here. However distressing the matter 
of excluding from consideration large volumes of po- 
tential gasoline raw materials may be, inadequate fuel 
systems also result in operating difficulties such as 
vapor lock, in lost mileage through losses of vaporized 
gasoline at various points in the system, and in quality 
losses such as decreased anti-knock value, decreased 
ease of starting, etc. These other undesirable charac- 
teristics of poor fuel systems have been appreciated 
for some time in a qualitative fashion. To our knowl- 
edge, however, very little if any quantitative informa- 
tion has been made available to fuel system designers 
on these various items. 

3ecause the fuel systems of the various makes and 
models of cars continue to be far from equal in their 
ability to handle fuels without operating troubles and 
without excessive losses, fuel manufacturers are con- 
tinuing to observe fuel specifications which will result 
in substantially trouble-free operation in the poorest 
systems. Apart from the restrictions which such a sit- 
uation imposes on fuel manufacturers, the cars which 
could handle a better fuel are, of course, definitely 
penalized. In substance, all studies to date have indi- 
cated that better fuel systems would benefit the car 
designers, the fuel manufacturers, and the car owners. 
Besides making better use of our present-day gasoline, 
better systems would doubtless aid in paving the way 
toward better and cheaper fuels. This is such an impor- 
tant consideration that it cannot be ignored. The con- 
tinued trend toward more volatile, more highly unsatu- 
rated fuels, with potentially higher vapor pressures, 
means that we must continue to focus our attention 
on fuel systems, their various characteristics and par- 
ticularly their limitations. 

Lack of progress toward better fuel systems has 
been attributed in some quarters to the lack of accurate 
information on some of the effects traceable to poor 
designs, with no methods available for obtaining such 
information. It is true that the two interested indus- 
tries employ a number of road testing procedures. The 
test results obtained in the course of applying such 
procedures have, however, been frequently questioned 
as to just what they mean. Here are a few samples of the 
questions that are frequently asked: Do such methods 
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A JOINT investigation of the characteristics of 
representative 1937 car fuel systems was con- 
ducted by the Natural Gasoline Association of 
America and the Western Petroleum Refiners Asso- 
ciation. During the course of this work, 251 tests 
were made on eight 1937 model cars and one 1936 
model, The tests involved some 10,000 miles of 
driving and required about three months to com- 
plete. Aside from the development of a number of 
new or modified testing procedures, the information 
obtained was deemed sufficient to warrant the fol- 
lowing general conclusions with respect to current 
models of cars: 


1. The permissible rear tank fuel vapor pressure 
for trouble-free operation under the worst condi- 
tions at an atmospheric temperature of 100° F. is 
about nine pounds for the three popular priced 
1937 cars. All but two of the remaining cars indi- 
cated permissible vapor pressures close to eight 
pounds, the two exceptions showing permissible 
vapor pressure values near seven pounds, The 
vapor pressure values are those for normal summer 
gasoline, since with more extreme fuels some of 
the values were lower. 


2. The average temperature rises through the 
fuel systems of 1937 cars do not appear materially 
different from those reported for earlier models. 


3. The overall losses from representative fuel 
systems, when using the gasoline normally sold for 
the atmospheric temperatures then prevailing, will 
range from approximately four percent to some 
higher value, depending upon the “trouble-free 
vapor pressure requirement” of the car in question 
and upon the type of driving. Starting with an 
overall loss of approximately four percent as aver- 
age for cars with trouble-free vapor pressure re- 
quirements of eight to nine pounds, the probable 
loss appears to increase at the rate of one percent 
additional for each drop of one pound in the 
“trouble-free vapor pressure requirement.” These 
losses are minimum losses, i. e., losses for trip driv- 
ing with no stops between successive fillings of the 
tank. Loses to be expected for the condition of 
about-town driving with its repeated starts and stops 
are substantially greater, a limited number of ob- 
servations indicating that they would be of the or- 
der of two and one half times those observed for 
trip driving. 

4. The corresponding overall loss in octane num- 
ber suffered through fuel evaporation will be ap- 
preciable. A drop of 0.25 to 0.3 A.S.T.M. octane 
number for percent loss through evaporation ap- 
pears to be the least that could be expected from 
these tests. This means that the A.S.T.M. octane 
number drop suffered on average summer gasoline 
in cars having vapor pressure requirements of eight 
to nine pounds will be approximately one octane 
number while losses of two octane numbers could 
conceivably be expected in the case of cars of ex- 
tremely low “trouble-free vapor pressure require- 
ments.” 

This paper is the report of the N.G.A.A. and 
W.P.R.A. Road Test Steering Committees, and was 
presented before the annual meeting of the Natural 
Gasoline Association of America, Tulsa, May 11-13. 
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actually rate cars, or do they merely tell us whether 
the fuel in question would or would not give trouble- 
free operation? What have these methods taught us 
in regard to normal minimum mileage losses traceable 
to poorly-designed systems? Furthermore, with these 
methods, what have we learned in regard to the fuel 
quality losses incurred when the fuel passes through 
such systems to the intake manifold of the engine? 
We need not answer these questions because you 
already know the answers. Clearly, questions of test 
adequacy, true rating of fuel systems, nature and mag- 
nitude of volumetric and quality losses, etc., are all 
questions which merit answers—more complete answers 
than we now have. 

These general remarks by way of introduction bring 
us to the purpose of the Pawhuska Road tests, tests 
which were jointly conducted by the Natural Gasoline 
Association of America and the Western Petroleum 
Refiner’s Association during the summer of 1937. As 
outlined by the steering committee in charge of this 
work, the purpose was a threefold one, namely; (1) 
to study the existing road-test procedures critically to 
determine their limitations; (2) to work toward the 
development of more satisfactory road-test procedures 
for the determination of permissible vapor pressures, 
volumetric losses, and quality losses; and (3) to obtain 
as much and as complete information as possible on 
the fuel system characteristics of a number of repre- 
sentative 1937 cars. This turned out to be a more ambi- 
tious program than was anticipated by the steering 
committee. For this reason, the results and the con- 
clusions of the work which will presently be submitted 
should be viewed and considered as one would any piece 
of exploratory work. Although the results obtained 
are interesting, and as we believe, highly significant, 
they should mainly serve to illustrate the need for 
more exhaustive studies of this general type. The 
present paper is a summary paper based upon the more 
complete report which was submitted at the conclu- 
sion of the road test program. 


TEST PROCEDURES 


The test methods and the apparatus employed to 
obtain information on the permissible vapor pressure of 
fuels for trouble-free operation at various atmospheric 
temperatures, on the temperatures prevailing at various 
points in the fuel system as a function of atmospheric 
temperature, on volumetric losses from fuel systems 
through evaporation, and on the resultant fuel quality 
losses, will be briefly described in the following para- 
graphs. 


Permissible-Vapor-Pressure Test Procedure 


The permissible vapor-pressure test procedure in- 
volved the use of one test method with three alternative 
types of fuel handling equipment. In technical circles, 
the method is known and referred to as the 1937 tenta- 
tive standard vapor-lock road-test method. In brief, this 
method calls for test runs on the car at various atmos- 
pheric temperatures, preferably above 85°F., using fuels 
of closely-specified distillation characteristics and of 
different vapor pressures. For convenience, the fuel 
used is designated as the standard vapor-lock reference 
fuel. Its value as a yardstick for classifying fuel systems 
resides in the fact that this fuel is a reasonably close 
approximation of average summer gasoline. The “vapor- 
locking vapor pressure” is considered in this test as be- 
ing the highest vapor-pressure fuel which will permit a 
car to be started and accelerated to 55 miles per hour 
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after a 5-minute stop at the end of an extended period 
of driving at constant speed. Samples of gasoline are 
withdrawn from the car tank at the end of each obser- 
vation of car behavior for the purpose of checking 
vapor pressures. It is quite obvious that the permissible 
vapor pressures thus determined will be those for one 
of the worst conditions of operation because, after get- 
ting under way, a car can normally handle a product 
of somewhat higher vapor pressure than indicated by 
this test with no apparent operating difficulties. Be- 
cause the conditions observed in this test are identical 
with those encountered in normal about-town driving, 
this method is inherently the soundest one for arriving 
at permissible vapor pressures. The most serious short- 
coming of the method as a routine test procedure is its 
extreme unwieldiness. This is due to its being a “cut 
and dry” method, necessitating many trial blends and 
many miles of driving for a complete set of data on 
any one car. Alternative methods for handling the fuels 
in this test have frequently been suggested as a step 
toward simplification. All such suggestions have been 
looked upon with disfavor; because in each instance, 
modifications in the conventional fuel system were 
required, and it was feared that these would invalidate 
the results. Notwithstanding these past objections, three 
alternative methods for handling fuels were used in 
the course of the Pawhuska tests for the purpose of 
comparing results with those obtained in the conven- 
tional method. Each of these alternative methods merits 
a brief description. 

Alternative No. 1, designated in the report as the 
“rear-rack method,” involved the use of a number of 
one-gallon fuel containers mounted in a rack on the 
rear bumper of the car. A three-way valve was inserted 
in the regular fuel line close to the car tank in a fashion 
so that fuel could be used either from the car tank 
or from the gallon containers mounted on the rack. 
Fuel from the car tank would be used during the warm- 
up period and from the one-gallon containers for the 
actual vapor-lock tests. In normal testing each container 
would be filled with a fuel of different vapor pressure, 
so that observations could be conveniently made on a 
range of products in any one test run. At the conclusion 
of each observation, a check vapor-pressure determina- 
tion would be made on the remaining fuel in the 
container. 

Alternative No. 2, designated in the report as the 
“float-chamber method,” involved the use of three five- 
gallon containers manifolded together and mounted in 
the rear-seat space of the car. The feed line from these 
containers passed to a float chamber mounted on the 
rear bumper of the car on a level with the car tank. 
The float chamber, designed for the purpose of elimi- 
nating the effect of a static head of gasoline on the 
fuel system, was of one-quart capacity, and delivered 
directly into the car fuel system at the rear tank con- 
nection. In the course of testing, each of the three 
five-gallon containers would be filled with a fuel of 
different vapor pressure. Warm-up and vapor-lock 
runs would be made on each tank. At the conclusion 
of each observation, a check vapor-pressure determina- 
tion would be made on a sample of gasoline drawn from 
the float chamber. 

Aternative No. 3, designated in the report as the 
“proportioning-valve method,” ‘was identical with No. 
2 except that two five-gallon fuel tanks mounted in 
the rear-seat space delivered through a manually-con- 
trolled proportioning valve, and from thence to the 
float chamber on the rear bumper. In the normal opera- 
tion of this equipment, test fuels differing from each 
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other by 3 or 4 pounds in vapor pressure would be 
prepared and charged into the two five-gallon fuel 
tanks. The proportioning valve, so designed that it 
would mix fuels accurately in increments of five per- 
cent, would be set at a desired point and road-test 
observations made, culminating in the withdrawal of a 
check sample from the float chamber. By trying a 
number of settings in rapid order, the complete range 
of vapor pressure could be conveniently explored in a 
relatively short period. 

The actual details of the testing procedure, methods 
of making observations, etc., were kept the same in 
each case in order to facilitate comparisons of these 
various alternative methods of handling test fuels. 

In order to accumulate information on other possibly 
more suitable types of test fuels, duplicate runs were 
made in each case with a product considerably more 
volatile than the previously-designated standard refer- 
ence fuel. This choice was prompted by the opinion 
that a considerably more volatile reference fuel might 
afford one means of differentiating between systems 
which owed their fuel-handling ability to low tem- 
peratures and those which owed their fuel-handling 
ability to excessive wasting of vapors. The volatility 
characteristics of both pairs of reference fuels are 
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Distillation characteristics of test gasolines 


shown in Figure 1. All of these fuels were prepared 
in quantities sufficient for the entire test program. 


Fuel System Temperatures 


As an integral part of the program of determining 
permissible vapor pressures, temperature observations 
were made at all important points in the fuel system. 
The equipment used for this purpose consisted of a 
potentiometer connected through a selector switch to 
thermocouples located fore and aft under the hood, in 
the crank case, in the rear tank, on both the inlet and 
discharge of the fuel pump and at the carburetor-bowl. 
To avoid changes in the fuel system, the thermocouples 
were soldered to the lines and to the carburetor-bowl. 
The connections thus made were then protected from 
damage by applying several turns of so-called friction 
tape. Temperatures were taken along toward the latter 
part of the stabilizing runs and also at the end of the 
live-minute stop period. Corresponding atmospheric 
temperatures were taken in each case with a mercurial 
thermometer. 


Vapor-Loss Road-Test Procedure 


In the absence of a generally accepted procedure for 
determining losses from fuel systems through evapora- 
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tion, a number of methods were subjected to prelim- 
inary laboratory studies. Before describing the method 
which was ultimately adopted for our test program, a 
few remarks are in order on this subject of losses and 
their proper measurement. 


The nature of losses, the factors influencing losses, 
and the means employed by fuel-system designers to 
avoid operating troubles, is bound to make the problem 
of loss measurement a difficult one. Obviously, any 
method which involves attachments to the fuel system, 
or which involves changes in the location, size, etc., of 
carburetor and rear-tank vents, will tend to affect 
losses, and will probably yield fictitious results. A 
sound method would be one requiring no changes what- 
soever in the fuel system and no changes of any other 
sort which might affect the normal flow of air around 
the various elements of the fuel system. Losses will 
theoretically be affected by the physical properties of 
the fuel, by the temperature of the fuel at those points 
in the system where the fuel is free to evaporate, by 
any back pressure or sub-normal pressure which might 
restrict or increase evaporation at such points, and by 
the presence or absence of currents of air over the 
various points of venting in the system. With these 
things in mind, it appears probable that the test require- 
ment could best be met by relying upon some sort of 
an over-all material balance of the fuel in the system. 
In other words, the difference between what goes into 
the rear tank and what ultimately arrives at the carbu- 
retor jet must be the loss. Such a loss procedure would 
require a closely-specified fuel plus provisions for 
drawing periodically representative samples from the 
car tank and the carburetor-bowl. Such was our scheme. 

Sampling from the car tank presented no problem. 
The samples were withdrawn in the same manner as 
the vapor pressure samples. To obtain the necessary 
carburetor-bowl samples, a small hole was drilled and 
tapped in the base of the bowl close to and yet suffi- 
ciently far removed from the main jet to avoid rob- 
bing the jet. An insulated copper tube of small diame- 
ter, fitted with a stopcock and delivering into a chilled 
receiver, completed the assembly. In a series of constant 
speed driving experiments at normal road speeds, vari- 
ous rates of withdrawal of samples were studied. A 
rate was ultimately decided upon which was equivalent 
to between one and two percent of the normal car con- 
sumption at that speed. Rates as much as six times 
greater than the standard rate of withdrawal were 
found to have no noticeable effect on sample charac- 
teristics. 


Consideration was next given to methods for arriv- 
ing at a material balance on fuels. Analysis of the 
samples, although sound from a purely theoretical view- 
point, was considered objectionable because of insuffi- 
cient accuracy and duplicability as well as being some- 
what time consuming. Since the light fractions lost in 
normal evaporation processes have a definite and read- 
ily measurable effect on the specific gravity of the 
fuel, the conclusion was reached that a comparison of 
the specific gravities of the fuel in the car tank and 
the residual fuel in the carburetor-bowl had promise 
of yielding the desired information after such differ- 
ences had been properly correlated with changes in fuel 
composition. Differences in specific gravity should re- 
flect losses if the volatility characteristics of the fuel 
under consideration are closely specified. 


An extended series of laboratory experiments on an 
improvised fuel system, involving loss determinations 
through the mechanisms of simple distillation and flash 
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vaporization, and supplemented by specific gravity de- 
terminations on all products as well as volumetric 
measurements of the condensed vapors liberated in the 
operation, supported this conclusion. The results were 
further substantiated by careful measurements on cars 
under test. In substance, the results indicate that 
each change of .001 in specific gravity was equivalent 
to a minimum loss of 1 percent. Expressed in terms 
more familiar to the layman, each change in A. P. I. 
gravity of 1 degree will be accompanied by a minimum 
loss of 3.5 percent by volume. This method is applicable 
to the measurement of losses of 10 percent or less, 
and always indicates the minimum loss for the observed 
specific gravity change because the loss is assumed to 
be through simple distillation. All that is required is 
a calibration curve of loss versus change in specific 
gravity for the fuel in question. 

The normal procedure for making vapor-loss meas- 
urements consisted of sampling the contents of the car 
tank after the car had been thoroughly warmed up. 
A 90 cc. sample of residual carburetor-bowl liquid was 
then continuously drawn while driving a distance of 
30 miles at average speed. At the conclusion of the 
run a second sample was taken of the fuel in the car 
tank. The difference between the specific gravities of 
the initial and final samples from the car tank was 
taken as the index of tank losses. The difference be- 
tween the average specific gravity of the fuel in the 
car tank during the test period and that of the car- 
buretor-bowl sample was taken as the index of bowl 
losses. All specific gravities were determined on a 
West-phal balance. A calibration curve of minimum loss 
versus specific gravity change made the matter of con- 
version to terms of loss a simple one. The fuel used 
in all of the vapor loss tests was the previously desig- 
nated standard vapor-lock reference fuel. 

In the course of the normal evaporation loss studies, 
some thought was also given to the measurement of 
losses under the more extreme conditions encountered 
in city driving. With city driving involving a series of 
short runs, frequent stops and starts, intermediate 
periods of waiting, etc., it is naturally to be expected 
that losses in such service will be materially greater 
than those encountered in trip driving. A limited num- 
ber of loss tests made in which the carburetor bowl 
samples were drawn after a rest period of from 30 
minutes to an hour permits us to hazard a guess that 
normal city driving losses will be approximately two 
and one half times those observed in trip driving. This 
observation is, however, subject to further checking. 


Octane-Number-Loss Procedure 


A number of A. S. T. M. anti-knock determinations 
made on residual gasolines, prepared in the course of 
the laboratory studies on the vapor-loss method, indi- 
cated that vapor losses could be related to octane 
losses. Ten determinations made on residual samples 
of the 70-octane Ethylized vapor-lock reference fuel 
indicated a loss of from 0.25 to 0.3 in octane number 
for each percent loss in volume, or, in the more fami- 
liar terminology, a loss of one octane number per 
degree A. P. I. loss in gravity. This relationship was 
a consistent one for volumetric losses of 10 percent 
or less, although it is obvious that it is not a general 
rule and that it can only be accepted as valid for the 
test fuels used. 

No attempt was made to measure the possible effects 
of volumetric losses on road octane numbers. However, 
since laboratory octane numbers do not bear too close 
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a relationship to road octane numbers, we can probably 
look forward to some peculiar results whenever an 
attempt is made to ‘demonstrate such effects. 


RESULTS 


The nine cars tested included those makes of low-, 
medium- and high-priced cars which are encountered 
in the largest number. For convenience in reference 
these cars have been assigned code letters from “A” to 
“H’”’, All nine of the cars were examined to determine 
permissible-vapor-pressure-temperature curves when 
using the standard reference fuel. Eight of these cars 
were also examined to determine similar information 
when using the more volatile special reference fuel. 
In all cases, save two, permissible vapor-pressure in- 
formation was obtained by more than one of the al- 
ternative methods previously described. Observations in 
the case of seven cars included, besides atmospheric 
temperatures, the temperature of the car tank, inlet and 
outlet temperatures at the fuel pump, carburetor-bowl 
temperature, and water jacket, under hood, and crank 
case temperatures. Six of the cars, two in the low- 
price bracket and four in the medium- to high-price 
bracket, were examined to determine volumetric losses 
from their respective fuel systems. Since a detailed de- 
scription of the results on each car would be time- 
consuming, the discussion will be confined to typical 
results on representative cars followed by a summary 
of all results. 
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FIGURE 2 


Maximum permissible Reid vapor pressure (corrected to sea 
level) as related to atmospheric temperature 


Figure 2 shows the permissible vapor-pressure-tem- 
perature curve for car “B” when using the standard 
reference fuel. The corresponding curve for the con- 
siderably more volatile reference fuel is shown in 
Figure 3. This particular car is one of those from the 
low-price group. The similarity in the two curves is 
worthwhile noting; as, apparently, the volatility of the 
two fuels has had no influence on the results. The 
different fuel-handling methods employed in the tests 
are apparent from the designation of points. Good 
agreement between the various test methods will be 
noted. 


Figures 4 and 5 are similar curves for a markedly 
different car. Car “D” is one of those in the higher- 
price bracket. Note the fact that in this case the per- 
missible vapor pressures are considerably lower with 
the volatile test gasoline. It is probable that such dif- 
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ferences can be laid to peculiarities in the fuel systems 
since they can be accounted for in no other way. 
These differences further indicate that vapor-lock 
test results, independently determined, will be virtually 
meaningless unless the test fuels used in the separate 
investigations are the same or nearly so. Since the 
choice of the reference fuels used in most current 
road-test work is based on the assumption that what- 
ever is used should closely approximate current com- 
mercial quality, one wonders if this may be the soundest 
procedure. We know that fuel characteristics are chang- 
ing. We also know that any conclusions which are 
based upon statistical average fuel qualities are liable 
to be meaningless whenever extreme products are en- 
countred, and today’s extremes may be a close approach 
to the average not many years hence. With this in mind, 
doesn’t the more volatile reference fuel offer promise 
of more nearly accomplishing the desired result of sort- 
ing out fuel systems, because wastage of vapors results 
in lower permissible vapor pressures when fuels of 
considerable volatility are used in vapor-lock road tests ? 
Figures 6 and 7 show the permissible vapor-pressure 
curves for all cars tested with the two types of refer- 
ence fuels. The most significant point in connection 
with these results is the variation in the slopes of the 
curves. These variations are sufficient evidence that 
the prediction of permissible vapor pressures for a 
range of temperatures from a single observation cannot 
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Maximum permissible Reid vapor pressure (corrected to sea 
level) as related to atmospheric temperature 
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be justified. Actual determinations will be necessary 
throughout the temperature range if cars are to be 
accurately rated. 

To facilitate comparisons, all determined permissible 
vapor pressures for both types of reference fuels are 
presented in Table 1. Table 1 also includes limiting 
vapor pressures for 100°F. atmospheric temperatures, 
predicted by subtracting 1.2 pounds from the deter- 
mined permissible vapor pressures for 90°F. operation. 
This is the extrapolation procedure generally employed 
in past road test work for arriving at a common basis 
of comparison for test results. Although some of these 
extrapolations are quite satisfactory, marked discrepan- 
cies between true and predicted values will be noted 
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Maximum permissible Reid vapor pressure (corrected to sea 
level) as related to atmospheric temperature 


in some cases. It is, therefore, easy to see where such 
predictions might be very misleading. 

In considering all of these permissible vapor pres- 
sures, it should be kept in mind that the values are 
probably for a most extreme condition of driving. It 
has been observed that invariably cars in normal driving 
can handle considerably higher vapor pressures than 


TABLE 1 


Maximum permissible Reid vapor pressures as determined 
for all cars and fuels 






































Atmospheric Observed 
Car Type Temperature, ° F. Predicted* Slope or 
Desig- | Reference R.V.P. Conversion 
nation Fuel 80 90 100 at 100° F Factor 
A Standard...| 12.23 10.62 9.04 9.42 0.158 
A Special.....| 11.80 10.20 8.60 9.00 0.160 
B Standard...} 11.38 10.15 8.96 8.95 0.119 
B Special..... 11.30 10.15 9.02 8.95 0.113 
Br Standard...| 11.42 9.10 6.82 7.90 0.228 
Br Special..... 9.23 7.96 6.79 6.76 0.117 
¢ Standard...| 12.00 10.12 8.92 8.92 0.120 
is Special.....| 12.02 9.08 6.75 7.88 0.223 
D Standard... nonce 9.30 7.70 8.10 0.160 
D Special..... 9.93 8.30 6.70 7.10 0.160 
E Standard...| 10.87 8.82 6.80 7.62 0.202 
E Special..... 8.30 7.06 5.82 5.86 0.124 
F Standard... 9.27 7.93 8.07 0.134 
F Special..... 9.40 8.08 8.20 0.132 
G Standard...| 11.47 9.90 8.35 8.70 0.155 
G Special..... 10.93 8.90 6.86 7.70 0.204 
H Standard... 10.01 8.20 8.81 0.181 























* Determined by subtracting 1.2 pounds from the observed permissible 
vapor pressures at 90 °F. 


219 











: 3 
3 Z 
2 : 
a 2 
Ly o 
s ry 
f : 
; Tt 
? | me OR ee ¥ 





~— 
ATMOSPHERIC TEMPERATURE, °F 


FIGURE 6 


Maximum permissible Reid vapor pressures (corrected to sea 
level) for various atmospheric temperatures standard 
reference fuel plus butane 


those indicated without encountering operating difficul- 
ties. It should also be remembered that the vapor pres- 
sures determined in the present instance are those for 
the car tank contents after vapor-lock observations. 
They are in no wise related to, or indicative of, required 
vapor pressures of fuels at filling stations. 

A few brief remarks regarding the findings on the 
various modifications in test methods will be of interest. 
Each of the three alternative methods for arriving at 
permissible vapor pressures was found to be superior 
to the present tentative standard method- from the 
standpoint of convenience and speed. As an example, 
the method embodying the proportioning valve was 
found to give results in form one third to one half the 
time normally required in the conventional method. 
Since the results obtained were in such good agree- 
ment, the great savings in time required to obtain full 
and complete information is sufficient incentive to 
warrant more attention being paid to these various 
modifications. These alternative methods should prove 
to be new and useful tools in vapor lock studies. 

The various temperatures measured in the course 
of the tests were also correlated. Although the tempera- 
ture measurements were made with all due care, there 
were many obvious irregularities. By plotting the ob- 
served temperatures for various points in the systems 
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Maximum permissible R.V.P. (corrected to sea level) for 
various atmospheric temperatures special high volatility 
reference fuel plus butane 
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TABLE 2 
Summary of fuel-system temperature observations (increase 
in temperature above atmospheric, °F.) atmospheric tem- 
perature range, 80-100°F. 












































Stabilized at 55 Miles 
per Hour After a 5 Minute Stop 
Car Pump|Pump|Carbu- Pump|Pump/|Carbu- 
Desig- | Rear | In- | Out-/| retor |Under-| In- | Out-| retor |Under- 
nation | Tank/| let let | Bowl | hood let let Bowl | hood 
A 6 18 24 26 35 37 30 31 44 
B 1 33 27 31 35 32 38 36 55 
Cc 7 27 35 24 15 38 80 42 48 
D 2 28 46 42 19 48 92 46 42 
E a 25 26 30 29 27 66 45 42 
F 5 31 41 41 52 37 40 53 51 
G | 9 | 2 | 32 | 34 | 44 | 30 | 41 | 42 | 68 
a | | | 




















against the simultaneously observed atmospheric tem- 
peratures, many of the apparent irregularities in the 
observed data could be eliminated by taking values from 
the best smooth curve through all the data. This scheme 
of handling is to be preferred because it avoids the 
necessity of attaching too much significance to any 
one measurement or to points obviously in error. Table 
2 is a condensed summary of the figures obtained in 
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FIGURE 8 


Vapor losses from carburetor bowl as related to Reid vapor 
pressure and carburetor bowl temperature 








this manner. Results are given in terms of the increase 
in temperature above atmospheric temperature. Partic- 
ularly noteworthy are the high temperature rises en- 
countered after the five-minute rest period in the case 
of cars “C”, “D” and “E”. In considering these tem- 
perature data, it should be kept in mind that the values 
are in the nature of statistical averages, that tempera- 
ture rises greater and less than those shown were ob- 
tained in the tests. With temperature observations 
affected not only by instrument limitations, but also 
by such things as driving speed, wind velocity and 
direction, mechanical condition of the car, etc., it is 
clear that the statistically arrived at values should be 
used with extreme caution. The variations encountered 
between observations may also be accepted as evidence 
that little significance can be attached to single observa- 
tions in any road test work. The more measurements 
that are made, the more reliable and trustworthy will 
the results be. 

In exploring the range of losses as influenced by 
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TABLE 3 
Probable vapor losses for conditions of steady driving at 55 
miles per hour—all cars 
(Losses in terms of volume per cent) 





























Average Motor Fuel of Average Motor Fuel of 
8.0 Pounds R.V.P. 9.0 Pounds R.V.P. 
Atmos. | Carbu- Carbu- 
Temp. | retor Rear retor Rear 
Car oF; Bowl Tank | Overall; Bowl Tank | Overall 
A 90 1.02 1.40 2.42 1.52 1.66 3.18 
100 1.67 1.89 3.56 2.17 2.25 4.42 
B 90 0.93 _ ame 1.43 
100 1.55 oan eae 2.05 
3 90 0.65 1.15 
100 1.20 1.70 
D 90 1.57 2.07 
100 2.20 2.68 
E 90 1.00 1.30 2.30 1.55 2.30 3.85 
100 1.40 3.30 4.70 1.90 4.20 6.10 
F 90 1.72 1.00 2.72 2.22 2.00 4.22 
100 2.33 2.70 5.03 2.80 3.70 6.50 
G 90 1.40 1.50 2.90 1.90 1.85 3.75 
100 1.95 2.09 4.04 2.45 2.55 5.00 





























temperature, vapor pressure, and type of driving, two 
cars representative of the lower-price bracket and one 
in the high-price bracket were selected for a special 
series of exhaustive experiments. Loss determinations 
were made in each of these cases on the car-tank and 
carburetor-bowl liquids for a range of atmospheric 
temperatures when operating on the standard refer- 
ence fuel of various vapor pressures. This standard 
fuel, because of its close resemblance to our present-day 
average summer gasoline, was found to be particularly 
well adapted to loss studies. Loss observations were 
made both for the condition of steady driving, with 
the bowl sample drawn while under way, and in a 
number of instances for conditions simulating town 
driving, in which case the bowl samples were drawn 
after a rest period of approximately one hour. 
Because of the many variables influencing the magni- 
tude of losses, plus the fact that losses are only signif- 
icant when they are properly tied in with temperatures 
and with the permissible vapor pressure for those tem- 
peratures, it was not considered practical to present the 
individual loss determinations as such. Instead, we 
chose to crossplot these observations in various ways, 
as functions of fuel system temperatures, atmospheric 
temperatures, etc., in the hope of discovering some 
basic relationships. In exploring these possibilities, it 
was found that a common relationship appeared to exist 
for all cars between the carburetor-bowl temperature, 
the vapor pressure of the fuel in the car tank, and the 
loss from the carburetor bowl under conditions of trip 
driving. This relationship is represented in Figure 8. 
It was similarly found that the losses from the rear 
tank were closely related to the vapor pressure of the 
fuel in the tank and the existing atmospheric tempera- 
ture, although this relationship was not common to all 
cars and, furthermore, did not appear to be as con- 
sistent as the one shown for carburetor-bowl losses. 
Separate charts of vapor pressure, atmospheric tem- 
perature, and loss from the rear tank were prepared 
for each of the cars tested and were used in conjunc- 
tion with Figure 8. Although admittedly not as satis- 
factory as actual-loss measurements, such relationships 
do enable some interesting predictions as to the prob- 
able losses in trip driving where the information is 
‘imited. The predicted losses for all cars tested on 
‘vhich temperature data were available gave the results 
‘+hown in Table 3. An indication of the reliability of 
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this method of predicting losses can be gained from 
Figure 9 where the predicted over-all losses are com- 
pared with those actually determined. The predictions 
appear to be reasonably reliable. 


PREDICTED LOSS PER CENT BY VOLUME 





OBSERVED LOSS-PER CENT BY VOLUME 


FIGURE 9 


Overall losses—observed versus predicted values 


For a more complete picture on representative cars, 
the smoothed-out normal loss observations for two cars 
in the extreme-price ranges are given in Tables 4 and 5. 
These are the minimum losses which can be expected in 
trip driving, with no stops between successive fillings 
of the fuel tank. In other words, over-all losses from 
the fuel system, when using the gasoline normally fur- 
nished for trouble-free operation at the atmospheric 
temperatures indicated, will approximate four percent 
in normal driving. Corresponding figures for the more 
extreme condition of town driving are not given. How- 
ever, the limited number of determinations made for 
such conditions indicated that one might expect losses 
of the order of two and one half times those indicated 
for trip driving. All of these loss results can readily 
be converted to terms of probable octane number loss 
by applying the relationship previously described in the 
test procedure. 

Before leaving this subject we have some further 


TABLE 4 


Predicted vapor losses for conditions of steady driving at 55 
miles per hour—Car A 


(Losses in terms of volume per cent) 



























































Reid Atmospheric Temperature, ° F. 
Vapor 
Pressure 80 85 90 95 100 105 
Carburetor Bowl. .. 0.77 | 1.07 | 1.43 | 1.75 
7.5 Meer. TAGE: . ns: 1.30 | 1.50 | 1.75 
NEEDY séaniscs a ko.8 2.07 | 2.57 | 3.18 
Carburetor Bowl... 0.70 | 1.02 | 1.33 | 1.67 | 2.00 
8.0 yt ee 1.18 | 1.40 | 1.66] 1.89 
WGI 6 sos 0s ose 1.88 | 2.42 | 2.99 | 3.56 
Carburetor Bowl... 0.93 | 1.28 | 1.57 | 1.93 
8.5 a hk eae 1.30 | 1.50 | 1.80 | 1.96 
NS re 2.23 | 2.78 | 3.37 | 3.89 
Carburetor Bowl...| 0.88 | 1.17 | 1.52 | 1.83 | 2.17 
9.0 ee 1.18 | 1.40] 1.66 | 1.90 | 2.25 
| RE ee 2.06 | 2.57 | 3.18 | 3.73 | 4.42 
Carburetor Bowl...| 1.12 | 1.43 | 1.77 | 2.07 
9.5 Reet Taek: ~....4. 1.30 | 1.50 | 1.80 | 2.08 
Pare 2.42 | 2.93 | 3.57 | 4.15 
Carburetor Bowl...| 1.35 | 1.67 | 2.02 
10.0 eS ree 1.40 | 1.66 | 1.93 Vapor 
UNG sss 0:hs-c-<:05 ote 2.75 | 3.33 | 3.95 
Carburetor Bowl...| 1.60 | 1.93 | 2.25 
10.5 ee TEE 6. «00x 1.50 | 1.82 | 2.10 Lock 
I 8 oss5 sass 3.10 | 3.75 | 4.35 
Carburetor Bowl...| 1.85 | 2.17 
11.0 Rear Tag... .:5 4 1.66 | 1.95 Region 
err 3.51 | 4.12 
Carburetor Bowl...| 2.10 
11.5 Rear Tank........<. 1.83 
DOs ous ae i'peed 3.93 
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TABLE 5 


Predicted vapor losses for conditions of steady driving at 55 
miles per hour—Car G 


(Losses in terms of volume per cent) 









































Reid Atmospheric Temperature, ° F. 
Vapor 
Pressure 80 85 90 95 100 105 

Carburetor Bowl... 0.90 | 1.20 | 1.45 | 1.70 

7.0 ie 1.25 | 1.46 1.77 
sob c.0 Kasse 2.15 | 2.66 | 3.22 
Carburetor Bowl... 0.88 | 1.15 | 1.45} 1.70 | 1.98 

7.5 eS 1.20 | 1.38 | 1.63 1.90 
REA Be Sar 2.08 | 2.53 | 3.08 3.60 
Carburetor Bowl...| 0.88 1.15 | 1.40 1.70 | 1.95 

8.0 Rear Tank........ 1.09 | 1.30 | 1.50 | 1.75 | 2.09 
Overall............| 1.97 | 2.45 | 2.90 | 3.45 | 4.04 
Carburetor Bowl...| 1.12 | 1.40 1.65 | 1.95 

8.5 Rear Tank........| 1.21 1.40 1.70 1.96 
Overall............| 2.33 | 2.80 | 3.35 | 3.91 
Carburetor Bowl...| 1.38 | 1.65 | 1.90 | 2.20 

9.0 OS 1.30 1.58 1.85 | 2.18 
Overall...:........] 368 | 3.23 | 3.75 | 4.38 
Carburetor Bowl...| 1.62 1.88 | 2.15 

9.5 errs 1.45 | 1.75 | 2.04 Vapor 
re 3.07 | 3.63 | 4.19 
Carburetor Bowl...| 1.88 | 2.12 

10.0 eer TOME. .....:. 1.60 | 1.92 Lock 
RES 3.48 | 4.04 
Carburetor Bowl...| 2.12 | 2.38 ; 

10.5 | her S? 1.80 | 2.13 Region 
MN 4 6h ok «due 3.92 | 4.51 
Carburetor Bowl...| 2.38 

11.0 Rear Tank........| 2.00 
Sasa bdansean 4.38 





























remarks on rear tank losses. Although we had been 
led to expect that carburetor-bowl losses in the normal 
range of fuels would be of the order of 2 percent, we 
were frankly amazed to find the rear tank losses to 
be of almost equal magnitude. This is still a puzzling 
observation since the temperatures and vapor pressures 
under the test conditions do not appear sufficient to 
account for a loss of that magnitude. That these losses 
were real was accidentally demonstrated with one of 
the test cars. The car in question which repeatedly 
showed erratic rear tank losses was examined and 
found to be fitted with a special pop-valve type cap. 
This type cap was not regular equipment on that car 
but it did appear to have a measurable influence on 
losses. Whenever this cap was replaced with the con- 
ventional type vented cap, results immediately became 
more duplicable and exhibited orderly trends when 
plotted against vapor pressure and temperature. On the 
contrary, whenever the pop-valve cap was used the 
losses observed became both erratic and negligible. 


CONCLUSIONS 


The conclusions reached as a result of this series of road 
tests can be subdivided into those dealing with the subject 
of test procedure development and those of a more general 
nature. 


The conclusions regarding test methods might be ex- 
pressed as follows: 


(a). Since the object of vapor-lock road tests is to study 
and properly classify fuel systems in the light of the fuels 
which they may be ultimately called upon to handle, it is 
probable that more consideration should be given to test- 
fuel characteristics. In this connection, it would seem that 
the adoption of more volatile reference fuels than those 
commonly employed might serve to indicate losses from 
fuel systems as well as yield the desired information as to 
permissible vapor pressures. 

(b). Any of the road-test procedures will yield results 
sufficiently accurate and duplicable to be of value, pro- 
vided sufficient care is taken and provided a sufficient num- 
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ber of observations are made. It is needless to add that the 
more tests made, the more significant will the results be. 


(c). In determining permissible vapor pressures, actual 
observations must be made over the entire range of tem- 
peratures. Values for higher or lower temperatures than 
those encountered in the test cannot safely be predicted 
from any one observation. 


(d). Alternative methods of handling fuels in vapor-lock 
road tests have promise of greatly simplifying the proce- 
dure. Further thought should be given to such ideas since 
it is not improbable that a simple fuel-system road-test pro- 
cedure would ultimately be found as important and as useful 
a test as our present Reid vapor-pressure test for gasoline. 


(e). The method for determining fuel losses, which is 
based on the observed differences in the specific gravities 
of samples taken from the car tank and the carburetor-bowl, 
has promise of meeting requirements for a simple and 
accurate loss test. 


(f). The determined losses from the car tank appear to 
be related to the vapor pressures of the fuel and the atmos- 
pheric temperature, although the relationship is erratic and 
does not appear to be the same for all cars. 


(g). The determined losses from the carburetor-bowl 
appear to be related to the vapor pressure of the fuel and 
the carburtor-bowl temperature. This relationship is a con- 
sistent one and appears to hold uniformly for all cars. 


_ So much for the test methods. The conclusions pertain- 
ing to the actual test results are as follows: 


(1) The permissible rear-tank vapor pressures for trouble- 
free operation under the worst conditions at an atmospheric 
temperature of 100° F. were found to range from 8.92 to 
9.04 pounds for the three popular-priced 1937 cars. The 
values are those for normal summer gasoline. When more 
extreme fuels are used, the permissible vapor pressures 
range from 6.75 to 9.02 pounds. 


(2) All but two of the remaining cars, i.e., cars in the 
intermediate and high-priced groups, showed permissible 
vapor pressures ranging from 7.93 to 8.35 pounds for 
trouble-free operation at 100° F. with average summer gaso- 
line. With extreme products, the corresponding permissible 
vapor pressures ranged from 6.86 to 8.08 pounds. 


(3) The two exceptions to the above were cars which 
showed permissible vapor pressures of 6.8 and 7.7 pounds 
on average gasoline with corresponding values of 5.82 and 
6.7 pounds on the more extreme gasoline. 


(4) The average temperature rises through the fuel sys- 
tems of 1937 cars, as determined by taking values from the 
best smooth curve through all temperature observations, 
do not appear to be materially different from those re- 
ported in the past for earlier models. 


(5) Under the condition of trouble-free operation, the 
losses through evaporation from fuel systems are of suffi- 
cient magnitude to warrant attention. 


(6) Indications are that the over-all losses from repre- 
sentative fuel systems, when using the gasoline normally 
sold for the atmospheric temperatures then prevailing, will 
range from approximately 4 percent to some higher value, 
depending upon the “trouble-free vapor pressure require- 
ment” of the car in question and upon the type of driving. 


(7) Starting with an over-all loss of approximately 4 per- 
cent as average for cars with trouble-free vapor pressure 
requirements of 8 to 9 pounds, the probable loss appears 
to increase at the rate of 1 percent additional for each 
drop of 1 pound in the “trouble-free vapor pressure re- 
quirement.” These losses are minimum losses, i.e., losses 
for the condition of trip driving on present average summer 
gasoline. The losses to be expected for the condition of 
about town driving are substantially greater, a limited num- 
ber of observations indicating that they would be of the 
order of two and one half times those reported for trip 
driving. 


(8) The corresponding over-all loss in octane number 
will be appreciable. A drop of 0.25 to 0.3 A. S. T. M. octane 
number per percent loss through ‘evaporation appears to be 
the least that could be expected from these tests. This 
means that the A. S. T. M. octane number drop suffered on 
summer gasoline in cars having vapor pressure require- 
ments of 8 to 9 pounds will be approximately one unit while 
losses of two units could conceivable be expected in the 
case of cars of extremely low “trouble-free vapor pressure 
requirement.” 
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THE SPECIALIST... 


BUILT IN EVERY PARTICULAR TO DO A SPECIAL JOB 


“ACK”? 
TYPE 


TRANSIT’S modern, high 
efficiency, close clearance 
pump for butane, pro- 
pane, gasoline and other 
volatile liquids. 





Minimum clearance is obtained by locating the suction and discharge valves very close 
to the cylinder bore, and using a piston designed to fill the piston clearances. 


All valve seats are in a horizontal position, the valves themselves operating vertically. 
This insures an even distribution of wear and perfect seating—a feature not found in 
some other pumps of this type. 


Suction valve covers are inclined 45°. By removing these covers the suction valves are 
exposed for inspection or repair. This permits using standard valves and seats for both 
suction and discharge and which are interchangeable with each other. Double suction 
valve area provided on large sizes. 


Cylinder liner is easily removable and held in place by short, packed set screws. Liner 
is sealed against leakage by a soft steel packing ring illustrated below. 





















































NATIONAL TRANSIT PUMP AND MACHINE C6O., Oil City, Pa. 


NEW YORK - PHILADELPHIA - CHICAGO - CLEVELAND - PITTSBURGH - LOS ANGELES - HOUSTON - TULSA 


Frick-Reid Supply Corporation The Lang Company Pratt-Gilbert Company Reeves & Skinner Machinery Co. 
108 N. Trenton Avenue, 267 West First South St. Phoenix, Arizona 2211 Olive Street, St. Louis, Tansoud 
Tulsa, Oklahoma Salt Lake City, Utah TRANSIT Pump & Engine Co. Eugene V. Winter Co. 
Standard Supply and Hardware Company 2261 East 15th St. 19 Main St., 
822-838 Tchoupitoulas St., New Orleans, Louisiana Los Angeles, California San Francisco, C-lifornia 
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to help plant efficiency... 








New Type Hook-Up On 


Propane Compressors 


HEN Parade Gasoline Company 

revamped its gasoline plant in East 
Texas so that refrigeration could be 
used for reducing the temperature of the 
absorption oil, a separate engine room 
was built and equipped with four twin 
gas engine-driven compressors. How- 
ever, some changes were made in the 
discharge piping hook-up which pro- 
vides a greater capacity and at the same 
time prevents gas from flowing back to 
the cylinders when an engine is shut 
down, or stops running for any reason. 


The usual exhaust stool provided for 
small pipe diameters used in high-pres- 
sure work was used with lubricated 
plug valves flanged to the elbow stool. 
Instead of connecting both exhaust fit- 
tings to each other with the usual tee 
and single discharge pipe line leading 
to the scrubbers, individual piping was 
installed for each cylinder. The practice 
commonly followed in other plants 
which included laying the lines beneath 
the concrete floor was adopted, but 
scrubbers were set just outside the 
building. Each scrubber, one provided 
for each of the four engines, has a 
single inlet flanged fitting, with a flanged Y 
bolted to it. In turn, a pair of piston type 
relief valves were bolted to this Y 
with the discharge piping attached to 
them. The relief valves are units hav- 
ing spring backed pistons with com- 
pression rings which open when the 
gas flows through them, but the moment 
a compressor is taken out of service, 
the pressure drop back through and 





Discharge connections on scrubbers in 

Parade Gasoline Company which are 

used on Propane refrigeration units so 

that valve action will not be interferred 

with by gas fluctuating from one cylin- 
der to another. 





Discharge connections on compressor units which handle propane for refrigera- 
tion in Parade Gasoline Company’s E-Tex gasoline plant that prevents valve inter- 
ference by gas discharging through separate sets of piping. 
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across the piston valves permits them 
to close. 

Greater capacity is claimed for this 
installation, with freer action of the 
cylinder discharge valves than with the 
single discharge line. Greater safety is 
apparent due to the automatic action 
of the relief valves attached to the 
scrubber. Separate thermometer wells 
provide for individual discharge tem- 
perature readings. 


Electrical Heating Circuits 


N oil bath used in conducting oxida- 

tion tests at 120°C. had to be 
pressed into service to operate at 200°C. 
The original circuits did not provide 
for such a high temperature and a 
method was required for modifying 
the hook-up so that either temperature 
could be obtained without difficulty. 
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circuit 
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le 

















1,2,3,4, 


1000 watt heaters 

R* and R” weriable resistences 

S= shunt switch 

D= double pole, double throw switeh 


The change-over shown in the diagram 
required only the addition of a double- 
pole, double-throw switch and a shunt 
switch. A temperature of 120°C. is 
maintained with the D. P. D. T. switch 
to the right and the shunt open. A 
200°C. temperature is reached with the 
D. -T. switch reversed and the shunt 


closed. 
Olean, N. Y. G.F.F. 


Instrument Board and 
Sliding Window 


HEN Warren Petroleum Company 

reconditioned its gasoline plant at 
Maude, Oklahoma, to process natural 
gasoline for the manufacture of butane 
for drilling engines, instruments were 
placed at the base of the column. 
Mounted upon the usual type of wood 
backed protective housing, the front 
door, or window was attached so it 
could be moved upward to close the 
meter house, or slipped down when 
weather permits it to remain open. 

In so many installations of this type, 
hinges are used either at one side or an 
end for opening or closing, with winds 
given an opportunity to swing it vio- 
lently back and forth. In this particular 
instance, the action of the window when 
being closed or opened prevents break- 
age of glass because it is always re- 
tained in guides. Screen sash hooks 
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have many refinery 
and natural gasoline plant 
applications 


VAPOR RECOVERY 


VAPOR SEPARATOR 
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Gages 


@ The sketches show only a few of 
the many important applications for 
Penberthy Reflex Gages in oil re- 
fineries and natural gasoline plants. 
As a matter of fact, Penberthy Re- 
flex Gages are preferred wherever 
a liquid level must be easily and 
positively visible . . . when that 
liquid is under pressure or at high 


temperature (or both). 


Penberthy Reflex Gages are of ex- 
ceptionally rugged construction; they 
are made in any length desired and 
for various kinds of liquids. We 
shall be glad to quote upon your 


requirements. 


FRAME BOLT 


LIQUID CHAMBER 


GASKET 
GLASS 


ASBESTOS 
CUSHION 


be 


STABILIZER 
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MULTIPLE TYPE 
EQUIPPED WITH 
DROP FORGED 
STEEL GAGE VALVES 




















es 


Instrument box made with sliding window in Warren Petroleum Company gasoline 
plant at Maude, Oklahoma. 


were placed at the top so it may be 
securely fastened when closed, and the 
guides are made so the sash falls en- 
tirely below the opening in the building 
so operators may change _ recorder 
charts or make adjustments easily. 


Method for Cleaning 
Copper Dishes 


to copper hemispheres which are used 
in determining gum in gasoline must be 
cleaned thoroughly and polished between 
each determination. This process is a very 
laborious one if steel wool is used alone. 


If the dish is first cleaned thoroughly 
with acetone, then dipped in a weak solu- 
tion HCl and while still wet with this 
solution is polished with steel wool, the ace- 
tone removes all the gum which has col- 
lected in the dish. The HCl dissolves most 
of the corrosion which has formed on the 
dish, and the action of the steel wool loos- 
ens the corrosive material which still ad- 
heres. 


After the dish has been thoroughly 
cleaned in this manner it is washed with 
distilled water and thoroughly dried. This 
washing must be thoroughly done in order 
to remove all chemicals used in the process 
of cleaning, for if not removed, they will 
cause erroneous results in the determina- 
tion. 


Arkansas City, Kansas. W.N.E. 


Suspended Transmission 
Lines 


INCE it is much easier to trace a 

pipe line that is located where it can 
be easily seen, Phillips Petroleum Com- 
pany has adopted a policy of carrying 
all gas, steam, vapor and gasoline lines 
above ground, and suspended from pip- 
ing high enough that any field truck 
may. be driven beneath them with 
safety. 


Piping is cut the required length and 
set in concrete with risers located far 
enough from each other to accommo- 
date desired number of pipe lines. A 
cross member is welded across the tops 
of these risers with holes burned with 
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a torch, or drilled to take eye bolts 
with adequate capacity to carry any pipe 
required of them. Bands are made for 
each size pipe, made in half sections 
with bolts in each end of a pair so 
they can be taken apart quickly. When 
assembling the piping, the bands are 
clamped around them just below the 
cross member supports. A short length 
of chain is used to connect between 
the eye of the bolt and the top bolt of 
the pipe line clamp, thus supporting 
the transmission pipe and allowing it 
perfect freedom to expand and con- 
tract lengthwise without placing a strain 
upon any part of the system. 


Localizing Soldering Heat 
OLDERING of new leads to ther- 


mocouples must be done without 
heating the pair sufficiently to start 
separation of the junction between the 
two metals; the usual method being to 
use a heavy copper and apply on the 
outside of the wire which is merely 
stuck to the outer surface at the outer 
end. If the ’couple be held in a vise 








for this work, the metal of the jaws 
will conduct heat away from the ’couple 
and require additional or prolonged 
application of the copper to overcome 
this loss, frequently with loosening of 
the junction. 


By cutting two squares of asbestos 
sheet packing, and bending them out- 
wardly so as to rest atop the vise jaws, 
the element of the ’couple can be held 
rigidly enough for working, yet be in- 
sulated against heat loss, enabling the 
new leads to be quickly attached. 


Such a lining for the vise jaws also 
is of aid in another maintenance chore: 
that of. retipping Bourdon tubes from 
gauges. Most of these tips are soldered 
in place, save on highest pressure-type 
gauges and the solder joint will need 





Two squares of asbestos packing pre- 
vent heat loss when soldering. 


renewing, or the tip resetting to care 
for service wear, at which time the job 
can be more neatly and expeditiously 
performed if the bend tube be held in 
a vise between asbestos pads, the pack- 
ing material serving to prevent flatting 
of the tube—and consequent introduc- 
tion of erratic readings—and also lo- 
calizing the heat so that a full sweat 
joint can be made between tube and tip. 


Steam, gas, vapor and gasoline lines hanging from chain supports in Phillips 
Petroleum Company’s Edmond, Oklahoma plant. 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 5 








Oil Show 


(Continued from page 177) 











Mid-Continent area and in the expo- 
sition. There will be several meetings 
held especially for these delegates and 
the Tulsa Rotary Club will honor these 
delegates at an international luncheon. 
The entertainment of this group will 
be handled by Gardner’s committee. 


Old Timers 


H. R. Gruber, vice president in charge 
of oil country sales for Union Wire 
Rope Corporation, and chairman of the 
“Old Timers” committee for the expo- 
sition, has announced that his commit- 
tee will see that the pioneers of the in- 
dustry are properly honored. 

The historical, under C. L. McMahon, 
is the subcommittee which receives ap- 
plications and nominations for the hon- 
orary titles of “Grand Old Man of the 
Petroleum Industry” and “Grand Old 
Man of Tulsa.” McMahon said that 
nominees for the “Grand Old Man of 
the Industry” award must have been 
actively engaged in the oil business for 
50 years or more while aspirants for 
the title of “Grand Old Man of Tulsa” 
must have been actively engaged in the 
oil business for 30 years and in Tulsa 
for 20 years. Awards will be made dur- 
ing the exposition. 

The memorial sub-committee, under 
J. P. Flanagan, have completed its 
plans for a memorial to the memory of 
the pioneers of the petroleum industry 
who have passed on and in honor of 
those who are yet alive. The memorial 
will be placed in the sunken gardens, 
at the south end of the cafeteria, and 
will be officially dedicated Sunday, 
May 15. A vault, which will be in the 
base of the memorial will contain the 
history of the pioneer oil men and the 
names of these pioneers who have at- 
tended the oil show. Once every two 
years during the “Old Timers” cere- 
monies at each exposition, the vault 
will be opened and additions will be 
made to each of the records. 


Only the base of the monument will 
be erected this exposition. 


The registration committee will, 
through its work during the oil show 
when it registers all of the “Old Tim- 
ers” who attend, provide one of the 
records which will be kept in the vault 
of the memorial. 


The replica of the Drake Well will 
Serve as a club house for the Old 
Timers. 


Committee Chairmen 
Committee chairmen are Scientific 
and Technical, Dr. Gustav Egloff; Old 
Timers, H. R. Gruber; Local Hosts, 
R. O. Dietler, Stanolind Crude Oil 





The Look Box 








Purchasing Company; Production, H. 
M. Stalcup, Skelly Oil Company; Mar- 
keting, R. W. McDowell, Mid-Conti- 
nent Petroleum Corporation; Explora- 
tion, Luther H. White, Deep Rock Oil 
Company; Purchasing Agents, H. M. 
Cosgrove, Purchasing Agents Associa- 
tion Secretary; International Delegates, 
James H. Gardner; Transportation, A. 
F. Winn, Skelly Oil Company; Housing 
Bureau, Earl Sneed, Sneed Royalty 
Company; Drilling Contractors, C. F. 
Camp, Arrow Drilling Company; Safe- 
ty Day, J. D. McCamey; Pipe Line, 
W. R. Finney, Oklahoma Pipe Line 
Company; Natural Gasoline, J. A. La- 
Fortune, Warren Petroleum Corpora- 
tion; C. M. Boggs, Kanotex Refining 
Company. 


Conventions 








MAY 
11-13 | Natural Gasoline Association of 
America, Tulsa, Oklahoma 


14-21 | International Petroleum Exposition, 
Tulsa, Oklahoma. 


23-25 | American Petroleum Institute, 
Eight Mid-Year Meeting, 
Wichita, Kansas. 


27-28 | Annual Petroleum and Natural Gas 
Conference, Penn. State College, 
State College, Pa. 





JUNE 
6 Oil Workers International Union, 
Houston, Texas. 


12-17 | Society of Automotive Engineers, 
Summer Meeting, The Green- 
briar, White Sulphur Springs, 
West Virginia. 


15-18 | American Society of Mechanical 
Engineers, National Oil and Gas 
Power Meeting, Dailas, Texas 


16-18 | Pennsylvania Grade Crude Oil 
Association, Pittsburg, Pa. 


20-24 | American Society of Mechanical 
Engineers, St. Louis, Mo. 





JUNE 
21- American Society for Testing 
JULY Materials, Annual Meeting, 
1 Chalfonte-Haddon Hall, Atlantic 
City, N. J 
S.1T 


14-16 National Petroleum Association, 
Hotel Traymore, Atlantic City, 
N. J. 


5- 9 | American Chemical Society, 
Milwaukee, Wisconsin. 





NOV. 
14-18 | American Petroleum Institute, 
Stevens Hotel, Chicago. 
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A.P.I. Refining Division 
Technical Program 


Hic# technical papers on petroleum 
refining, research, fire and accident 
prevention and related subjects are 
scheduled in the program for presenta- 
tion before the Refining Division, 
American Petroleum Institute’s Eighth 
Mid-year Meeting at Wichita, Kansas, 
May 23, 24 and 25. Two hotels will be 
used for the sessions this year. The 
three group sessions of the Refining 
Division, divisional committee meetings 
and meetings on fire and accident pre- 
vention will be held in the Lassen 
Hotel, where will be a branch regis- 
tration and information desk. In the 
Allis Hotel the institute headquarters 
and registration desk and press room 
will be located and all meetings ‘per- 
taining to the production branch will 
be held in the Allis. 
The program follows: 


is Tuesday, May 24, 10 A. M. 

Elements of Waste-Water Separator 
Design. A Report of an Investigation 
Using a Model Separator,” W. B. Hart 
The Atlantic Refining Company, Phila. 
delphia. 

“The Use of Sodium Phenola 
Hydrogen-Sulfide Removyal,” G 
Garvlin, The Koppers Company, Pitts- 
burgh. 

“The Girbotol Purification Process.” 
W. R. Wood and B. D. Storrs, The 
Girdler Corporation, Louisville, Ken- 
tucky. : 

“The Purification of Gases by th 
I. G. Alacid Process and the Rereiare 
of Sulfur by the I. G. Claus Process.” 
Hans Baehr, Germany. : 

“The Shell Phosphate Process for 
Removal of Hydrogen Sulfide,” T. W. 
Rosebaugh, Shell Development Com- 
pany, Emeryville, California. 


Tuesday, May 24, 2 P. M. 

“The Removal of Inorganic Salts 
from Crude Petroleum,” W. P. Haw- 
thorne and H. L. Bedell, Socony- 
Vacuum Oil Company, Augusta, Kan- 
sas. 

“Laboratory Control of De-Salting 
Processes and of the Corrosion of Dis- 
tillation Equipment,” L. L. Davis, Con- 
tinental Oil Company, Ponca City, Ok- 
lahoma. 

“Identification and Properties of 
Straight-Run and Cracked Residue,” A. 
H. Bachelder and H. B. Wellman, 
Standard Oil Company of California, 
San Francisco. 

“The Catalytic Hydrogenation of Oc- 
tenes to Octanes,” Shell Development 
Company, Shell Chemical Company 
and Shell Oil Company, San Francisco. 

“The Anti-Knock Requirements of 
Automobiles,” T. B. Rendell, L. E. 
Hebl and R. J. Greenshields, Shell Pe- 
troleum Corporation, Wood River, IIli- 
nois. 

Wednesday, May 25, 10 A. M. 

“Application of Bailey’s Theory of 
Tube-Stress Calculations,” C. O. Rhys, 
Standard Oil Development Company, 
Elizabeth, New Jersey. 

“Closures for High-Pressure High- 
Temperature Operations,” Fred Key, 
Key Company, East St. Louis, Illinois. 

“New Developments in Petroleum 
Storage Vessels,” D. E. Larson, Chi- 
cago Bridge & Iron Company, Chicago. 

“Nickel-Bearing Alloys Used in Pe- 
troleum Refining,” B. B. Morton, In- 
ternational Nickel Company, Inc., New 
York. 
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6 WAYS IN WHICH TAYLOR 


New refining methods demand 
modern instruments. In providing 
instruments for precision control of 
temperature, pressure and flow for 
these methods, Taylor has pioneered. 
Here are some of its achievements: 


FULSCOPE CONTROLLER with the 
Universal Sensitivity Adjuster, the 
first graduated dial with infinite po- 


sitions of sensitivity for obtaining 

the best throttling range for every 

job. An original Taylor feature. 
A 


PRECISION VALVE ACTION. Orig- 
inally an inbuilt part of the Taylor 
Dubl-Response Control Unit, this 
was later made available in a sep- 
arate unit, the Valv-Precisor. 


THERMOSPEED. Taylor led the way 
in developing greater speed for tube 
system response when separable 
wells are used, as they always are in 


sefimeries. * meme 


ACCURATUS TUBING permits the use 
of the all-steel welded tube system, 
automatically compensated, without 
loss of the advantages of mercury as 
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FOR PROOF, see installations in out- 


standing plants of every type... Finest 


engineering skill plus finest instruments for 
temperature, pressure and flow control help 
raise refining efficiency and product quality 





O down the line of refining 
processes — atmospheric 
distillation, vacuum distilla- 
tion, combination atmos- 
pheric-vacuum distillation, 
combination selective crack- 
ing, solvent dewaxing. One fact stands out. 

Go down the line of leading refiners using any 
of these different methods. One fact stands out 
again. And here it is: That Taylor Systems pro- 
vide control of temperature, pressure and flow 
most dependably and economically. 


A GLANCE AT THE RECORD 


Let’s be specific. Let’s look at a few examples 
of how Taylor engineering plus Taylor Instru- 
ments has brought new high operating efficiency 
to refining plants, 

Here’s a 16,000-barrel combination selective 
cracking unit. Its initial firmg run was 34 days. 
All guarantees of capacity and products were 
met without a single barrel of off-specification 
products! Taylor Instruments provided the pre- 
cise control of temperature and flow that helped 
make this record possible. 

Another plant, designed to operate on Mid- 
Continent and Corning crudes, ran continuously 
for 39 days on its first firing, making specification 
products at guaranteed capacity. Temperature, 
pressure and flow are Taylor-Controlled. 

On an atmospheric-vacuum distillation unit 
in the Mid-Continent field, Taylor Systems 


maintained temperatures, flows and pressures 
within such close limits that the end points of 
the products were held more constant than 
thought possible. These results led the engineer- 
ing company to specify Taylor Controls in four 
more atmospheric-vacuum units for four other 
oil companies. 

In solvent dewaxing, Taylor Controllers main- 
tain the outlet temperatures of double-pipe chill- 
ers in eight of the country’s most modern plants. 
Other temperatures and pressures in the process 
are also Taylor-controlled. 


MORE AND MORE PLANTS 
TURN TO TAYLOR 


These are only a few examples of what Taylor 
has done—and can do in your plant. Taylor 
engineers will bring to your particular problems 
thorough knowledge of any refining process. 
And the instruments Taylor engineers install are 
the finest of their type—in design, in workman- 
ship, in the service they give. 

To take advantage of the services of Taylor 
engineers—offered to you without charge—and 
to obtain further information about Taylor In- 
struments and Systems, get in touch with a 
Taylor representative. Or write to Taylor Instru- 
ment Companies, Rochester, New 
York or the nearest local office. Manu- 
facturers in Great Britain— Short & 
Mason, Ltd., London, England. 
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the actuating medium. Until its in- 
troduction, mercury tube systems 
longer than 25 feet were unsuccess- 
ful. Now lengths one hundred feet 
aud over are not unusual. 

inten eee 
MOTOSTEEL EVENACTION MOTORS. 


Taylor was the first to use the all- 
steel welded valve motor, both 


stronger and lighter than older types. 


EE 


INDUSTRIAL THERMOMETERS with 
BINOC Tubing make temperature- 
reading easier . . . end guessing. 
BINOC Tubing provides 2 to 5 
times greater visibility of the mer- 
cury column and eliminates bore 
reflections. 
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Forecast of Demand for 
Motor Fuel and Crude Oil, 
May, 1938 


HE DAILY average supply of do- 

mestic crude oil estimated by the 
Bureau of Mines to meet the market 
demand in May, 1938, is 3,318,100 bar- 
rels. This is 43,600 barrels less than 
the estimate for April 1938, 259,700 
barrels (7 percent) less than the actual 
daily production for May 1937, and 4 
percent less than the demand for do- 
mestic crude for that month. Normally, 
demand in May is substantially higher 
than in March and April, but this year 
the situation will be modified by sev- 
eral abnormal factors chief of which 
are the record-breaking gasoline stocks, 
the failure of gasoline demand to show 
more than a slight increase over 1937, 
and the decline in demand for all fuel 
oil, which is about 8 percent less than 
last year. Total stocks of all oils on 
February 28, 1938, were 56 million bar- 
rels higher than at the same time last 
year; of this increase about 11 million 
was in California and 45 million in dis- 
tricts east of California. 

Crude-oil production during the 4 
weeks March 12 to April 9 averaged 
3,408,000 barrels daily. During this pe- 
riod. crude-oil stocks increased 1,990,- 
000 barrels, 198,000 barrels of which 
was ifi foreign stocks, leaving an in- 
crease of 1,792,000 barrels for domestic 
grades. The subtraction of this amount 
from production leaves 3,344,000 barrels 
as the daily average demand for do- 
mestic cride oil. 


Motor Fuel 


The estimate for domestic motor fuel 
demand for May is 46,800,000 barrels, or 
3 percent higher than the actual de- 
mand for May 1937. 

Motor-fuel exports, based upon less 
optimistic returns by exporters, have 
been €stimated as 3,100,000 barrels. This 
is’ 200,000 barrels less than the esti- 
mate for April, and 233,000 barrels less 
than the actual exports for May 1937. 

Stocks of finished and _ unfinished 
gasoline amounted to 92,280,000 barrels 
on February 28, 1938. According to sta- 
tistics of the American Petroleum In- 
stitute, these stocks increased 1,581,000 
barrels during March, bringing them 
to approximately 93,900,000 barrels as 
of March 31, 1938. During the first 
two weeks in April they have declined 
about 900,000 barrels, compared with 
the bureau’s estimate of 2,500,000 bar- 
rels for the month. Crude runs to 
stills for the 4 weeks March 19 to 
April 16 averaged about 3,120,000 bar- 
rels daily, compared with 3,158,000 bar- 
rels in January and 3,149,000 barrels 
in February. This unseasonal decline 
in runs indicates a desire on the part 
of refiners to reduce gasoline invento- 
ries by curtailing runs. Accordingly, 
the bureau estimates that finished gaso- 
line stocks will decline 3,350,00 bar- 
rels, compared with an actual decline 
of 1,150,000 barrels in May 1937. 


Benzol and “direct” sales and losses 
of natural gasoline have been estimated 
as 1,050,000 barrels, making the esti- 
mated production of gasoline 45,500,000 
barrels. This is distributed among the 
various districts as follows (thousands 
of barrels) : East Coast, 6,520; Appalach- 
ian, 1,580; Indiana-Illinois, 7,940; Okla- 
homa, 2,440; Kansas-Missouri, 2,430; In- 
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land Texas, 3,670; Texas Gulf Coast, 
11,110; Louisiana Gulf Coast, 1,420; 
North Louisiana-Arkansas, 940; Rocky 
Mountain, 1,110; California, 6,340. 


Crude Petroleum 


Natural-gasoline consumption at re- 
fineries in May is estimated as 5.8 per- 
cent of the total gasoline required, or 
2,640,000 barrels. The yield of straight- 
run and cracked gasoline is estimated 
as 44.3 percent, compared with 44.2 per- 
cent for April. The application of this 
yield to the estimated straight-run and 
cracked gasoline production of 42,860,- 
000 barrels gives refinery crude-oil re- 
quirements as 96,760,000 barrels, or 3,- 
121,000 barrels daily. 

Foreign crude run to stills is esti- 
mated at 2,100,000 barrels, the same as 
estimated for April. 

The estimate for crude-oil exports 
has been increased 50,000 barrels over 
the April figure to 6,100,000 barrels. 
Although this is a net increase for the 
country as a whole, the estimate for 
California has been decreased because 
of expiring and unrenewed contracts 
for exports. 


Houston Technical 
Club Is Organized 


HE Houston Technical Club was 

organized March 28 at a meeting 
attended by over 50 men _ identified 
with the petroleum industry. 

I. W. Alcorn, engineer with The Pure 
Oil Company was elected president. H. 
O. Sears, Alliger & Sears Company, 


EMBY KAYE 


Vice president in charge of manufac- 
turing for Skelly Oil Company at Tulsa 
has resigned effective April 1 to join 
Wasatch Oil Refining Company and al- 
lied interests of Salt Lake City, Utah. 
He will actively head the new expansion 
program of the company which includes 
construction of refineries at Pocatello, 
Idaho, and at Spokane, Washington. 
Wasatch Oil Refining Company has op- 
erated a refinery at Ogden, Utah, for 
the past several years. 





—Alvin Krupnick 


I. W. ALCORN 


Division production engineer in the 
Gulf Coast for The Pure Oil Company, 
Houston, who was elected president of 
the newly organized Houston Technical 
Club, is a graduate of the Missouri 
School of Mines and Massachusetts In- 
stitute of Technology. He commenced 
his career in the oil industry at Bur- 
bank, Oklahoma, being associated with 
Independent Oil & Gas Company (now 
Phillips Petroleum Company ) in various 
engineering capacities. He organized the 
concern’s production engineering de- 
partment under C. P. Dimit. Later he 
joined Smith Separator Company and 
Oil Well Supply Company, before join- 
ing The Pure Oil Company. 


was named vice president. The secre- 
tary and treasurer is O. A. Schilling of 
Mid-Continent Supply Company. 

The Houston Technical Club was 
formed along lines similar to the suc- 
cessful Tulsa Technical Club. Member- 
ship is limited to those connected with 
the operating departments of oil and 
refining companies, and to equipment 
suppliers and their representatives. 

It is planned to hold meetings on the 
last Monday of each month at the Ben 
Milam Hotel, Houston, at which a short 
instructive program will be presented 
following dinner. Aggressive efforts 
are to be made to increase the mem- 
bership of the club among oil and re- 
fining companies, so that the monthly 
meetings may serve as a clearing house 
for information of both engineering and 
practical nature. 


Hill Heads Refining 
Program Committee 


. BENNETT HILL, Sun Oil Com- 

pany, Marcus Hook, Pennsylvania, 
has been appointed chairman of the 
1938 Program Committee of the Amer- 
ican Petroleum Institute’s Division of 
Refining. Announcement of his ap- 
pointment was made by W. S. S. Rod- 
gers, of The Texas Company, New 
York, Institute vice president for re- 
fining: R. P. Anderson, secretary of the 
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Thicknesses from 1/64” to 
1/4”. Sheets 40” x 40” 
and larger. 


ACKING, like wrestlers, has to be plenty tough to withstand the grueling punish- 

ment handed out these days. To stay in the front ranks and stand out above the 
crowd, both must have “‘what it takes.” 
GARLOCK 7021 Compressed Asbestos Sheet Packing does have “‘what it takes.”” It has 
never been downed by any gasketing job. It stands up against the most severe condi- 
tions, such as super-heated. steam and light oils at high temperatures. When ordinary 
gasketing materials fail GaRLock 7021 can be depended upon. 
Don’t let the expense of gasket failures get you down. Use Gartock 7021 and stay on 
top! It’s a winner—always! Order a supply today and be prepared for any emergency 
by keeping it on hand at all times. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Tulsa, Oklahoma Houston, Texas Los Angeles, Calif. 
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Institute’s Division of Refining, was 
named secretary of the committee. 
Members of the committee are: 

H. W. Camp, Cities Service Oil Com- 
pany, Tulsa; T. G. Delbridge, The At- 
lantic Refining Company, Philadelphia; 
R. A. Halloran, Standard Oil Com- 
pany of California, San Francisco; R. 
E. Haylett, Union Oil Company, Los 
Angeles; E. W. Isom, Sinclair Refin- 
ing Company, New York; and E. A. 
Lacomble, Shell Petroleum Corpora- 
tion, St. Louis. 

Also N. E. Loomis, Standard Oil 
Development Company, New York; K. 
G. Mackenzie, The Texas Company, 
New York; W alter Miller, Continental 
Oil Company, Ponca City; G. G. Ober- 
fell, Phillips Petroleum Company, Bar- 
tlesville; J. B. Rather, Socony-Vacuum 


Oil Company, New York; Herschel G. 
Smith, Gulf Oil Corporation, Philadel- 
phia; and F. W. Sullivan, Jr., Standard 
Oil Company (Indiana), Chicago. 


Loomis Heads Committee 
On Refinery Technology 


. E. LOOMIS, Standard Oil Devel- 
opment Company, New York, has 
been appointed chairman of the Ameri- 
can Petroleum Institute’s Central Com- 
mittee on Refinery Technology for 
1938 by W. S. S. Rodgers, The Texas 


Company, New York, Institute vice 


president for refining. R. P. Anderson, 
secretary of the Institute’s Division of 
Refining, will act as secretary of the 
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committee. Members of the committee 
are: 

H. W. Camp, Cities Service Oil Com- 
pany, Tulsa; T. G. Delbridge, The At- 
lantic Refining Company, Philadelphia; 
B. C. Frichot, Deep Rock Oil Corpora- 
tion, Cushing, Oklahoma; R. A. Hal- 
loran, Standard Oil Company of Cali- 
fornia, San Francisco; R. E. Haylett, 
Union Oil Company, Los Angeles; E. 
W. Isom, Sinclair Refining Company, 
New York; Emby Kaye, Skelly Oil 
Company, Tulsa; E. A. Lacomble, Shell 
Petroleum Corporation, St. Louis; K. 
G. Mackenzie, The Texas Company, 
New York; and E. B. McConnell, The 
Standard Oil Company (Ohio), Cleveland. 

Also J. T. McCoy, Tide Water Asso- 
ciated Oil Company, Bayonne; F. W. 
McCurry, The Derby Oil Company, 
Wichita, Kansas; Walter Miller, Con- 
tinental Oil Company, Ponca City; R. 
C. Osterstrom, The Pure Oil Company, 
Chicago; A. E. Pew, Jr., Sun Oil Com- 
pany, Philadelphia; J. B. Rather, So- 
cony-Vacuum Oil Company, New York; 
W. F. Sims, Panhandle Refining Com- 
pany, Wichita Falls, Texas; Herschel 
G. Smith, Gulf Oil Corporation, Phila- 
delphia; Bruce K. Brown, Standard Oil 
Company (Indiana), Chicago; H. D. 
Wilde, Humble Oil & Refining Com- 
pany, Houston; and M. P. Youker, Phil- 
lips Petroleum Company, Bartlesville. 


Refineries’ Accident Pre- 
vention Committee Named 


LENN BYERS, Shell Petroleum 

Corporation, St. Louis, will serve 
as 1938 chairman of the American Pe- 
troleum Institute’s Committee on Acci- 
dent Prevention in Refineries. The ap- 
pointment was made by N. E. Loomis, 
chairman of the Central Committee on 
Refinery Technology. H. N. Blakeslee, 
director of the Institute’s Department 
of Accident Prevention, was named 
secretary of the committee. Members 
of the committee are: 

J. C. Bernd, Sinclair Refining Com- 
pany, East Chicago, Ind.; R. W. Black, 
Standard Oil Company of New Jersey, 
Elizabeth, N. J.; J. S. Boylan, Conti- 
nental Oil Company, Ponca City, Ok- 
lahoma; J. H. Brown, Tide Water As- 
sociated Oil Company, New York; C. 
W. Coleman, Gulf Oil Corporation, 
Port Arthur, Texas; R. E. Donovan, 
Standard Oil Company of California, 
San Francisco; J. H. Herbert, Socony- 
Vacuum Oil Company (White Star Di- 
vision), Detroit, Mich.; D. B. Hiatt, 
Texas Pacific Coal & Oil Company, 
Fort Worth; J. Howard Myers, The 
Atlantic Refining Company, Philadel- 
phia; and L. F. Knox, General Petro- 
leum Corporation, Los Angeles. 

Also O. B. Lewis, Ethyl Gasoline 
Corporation, New York; W. F. Lowe, 
Natural Gasoline Association of Amer- 
ica, Tulsa; A. A. Nichoson, The Texas 
Company, New York; C. J. Nobmann, 
Shell Oil Company, San Francisco; A. 
A. Odell, Barnsdall Refineries, Inc., 
Tulsa; G. F. Prussing, Union Oil Com- 
pany, Los Angeles; W. P. Reymond, 
Jr., Standard Oil Company of Louisi- 
ana, Baton Rouge, Louisiana; S. D. 
Saltonstall, Lion Oil Refining Com- 
pany, El Dorado, Arkansas; C. W. 
Smith, Standard Oil Company (Indi- 
ana), Chicago; C. L. Swim, Skelly Oil 
Company, Tulsa; and M. P. Youker, 
Phillips Petroleum Company, Bartles- 
ville, Oklahoma. 
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ATMOSPHERES 


The Receiver, a recording instrument, contains the Remote Receiving 
Unit . . . in effect, a simple pressure gauge, calibrated in units to agree with 
the transmitter scale. It may be controlling or non-controlling. 


There is nothing complicated or delicate in the construction of the 
Brown Pneumatic Remote Transmission System. 


When you install Brown Instruments you obtain the ultimate in process 
control—because there is no divided responsibility. Brown can give you the 
instrument best suited for your application, whether for indicating, record- 
ing or controlling—in either electric, pneumatic or combined electric and 
pneumatic systems. 


At the International Petroleum Exposition, Booths 41 and 42, Scientific 
and Technical Bldg., see this Pneumatic Remote Transmission System in oper- 
ation. Get full details . . . write for Bulletin No. 94-2, THE BROWN 
INSTRUMENT COMPANY, a division of Minneapolis-Honeywell Regulator 
Company, 4498 Wayne Avenue, Philadelphia, Pa. Offices in all principal 
cities. Toronto, Canada: 117 Peter Street. Amsterdam-C, Holland: 
Wijdesteeg 4. London, England: 70 St. Thomas’ Street, S. E. |. 
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New S.A.E. Transmission 
And Rear Axle Lubricants 


Be object of S.A.E. lubricant classi- 
fication is to make it as easy as pos- 
sible to select the most suitable vis- 
cosity for the conditions of use. Changes 
in automobile design and usage natural- 
ly lead to the necessity of occasional 
revision of classifications, which led 
some years ago to the introduction by 
the oil and automotive industries of 
winter oils classified by their viscosity 
at O°F. 

There have been changes in design of 
gearing, and increase in the speed of 
transmissions proportional to the in- 
crease in engine speeds, to say nothing 
of the coming into this field of highly 
special types of lubricant. Therefore, a 
little over a year ago the Lubricants 
Division of the S.A.E. moved to recon- 
sider the viscosity classification of 
transmission oils, this resulting in the 
issuance of an entirely new classifica- 
tion, which was approved by the Stand- 
ards Committee of the society last 
January. 

As appears in the copy of the classifi- 
cation below, the old requirement con- 
cerning channeling remains in the 
classification. There is, of course, no 
standard test for this characteristic. It 
means that lubricants must not channel 
in actual service at the specified tem- 
peratures. 

The actual classification as it will ap- 
pear in the 1938 S.A.E. Handbook reads 
as follows: 

“The S.A.E. viscosity numbers for 
transmission and rear axle lubricants 
constitute a classification in terms of 


viscosity and of consistency at low tem- 
peratures only. Other factors of quality 
or character are not considered. 


“The viscosity range and consistency 
at low temperatures for the several 
classes of transmission and rear axle 
lubricants are defined in the following 
table: 


Consistency 

Must not 

S.A.E. channel in 
Viscosity Viscosity Range service 
Number Saybolt Universal at °F. 


S.A.E. 80 100,000 seconds at 0°F. Max. —20 
S.A.E. 90 800 to 1500 seconds at 100°F. 0 
S.A.E. 140 120 to 200 seconds at 210°F. +35 
S.A.E. 250 200 seconds at 210°F. Min. — 


“In the case of S.A.E. 80, the mini- 
mum viscosity limit is not specified 
since this grade is specially for use at 
very low temperatures at which S.A.E. 
90 would be too heavy. The oil company 
furnishing the lubricant shall be re- 
sponsible for maintaining a sufficiently 
high minimum viscosity to provide sat- 
isfactory lubrication. In a similar man- 
ner the maximum viscosity limit for 
S.A.E. 250 is not specified since this 
grade is a special one for temperatures 
at which S.A.E. 140 is too light. The oil 
company furnishing this lubricant shall 
be responsible for maintaining a suffi- 
ciently low maximum viscosity to pro- 
vide satisfactory shifting of gears with- 
out channeling at the lowest tempera- 
ture for which the lubricant is recom- 
mended. 


“In the case of fluid greases made by 
adding soap or other thickening in- 
gredients to oil, the viscosity number 
by which the lubricants are classified 
shall be determined by the viscosity of 
the oil before the addition of the soap 
or other thickening ingredients.” 
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for | 
Accounting 


and 
Field Reporting 


The GULF PUBLISHING COM- 
PANY operates a department for 
the design and production of 
forms for oil company accounting 
and field reporting and carry in 
steck, ready for use, over 100 
forms, 


We have published a completely 
illustrated catalog of these forms. 
At your request we will send you 
a copy of this catalog. 


Complete stock of these forms are 
available in: CORPUS CHRISTI 
from Jack Bonner Company. 
LONGVIEW from Topp Printing 
and Stationery Co. MIDLAND 
from West Texas Office Supply 
Company. SAN ANTONIO from 
Paul Anderson Company. 


Gulf Publishing Co. 


Houston, Texas 





Bituminous Waterproofing 
And Roofing Materials 


. S. T. M. Committee D-8 has been 

extremely active during the past 
year, and as a result a number of rec- 
ommendations were acted upon at the 
recent Rochester meeting which will 
be considered formally by letter ballot 
before submission to the Society at the 
annual meeting in June. 


There were presented proposed spec- 
ifications for asphalt mastic suitable 
for use in waterproofing which cover a 
material consisting of asphalt cement, 
mineral filler and mineral aggregate. 
The grade of asphalt mastic covered is 
suitable for waterproofing the floors of 
buildings and bridges, or reservoirs, 
waterways, subways, etc. 


The work on membrane materials 
has been particularly active during the 
year, and a review of a number of the 
standards and tentative standards has re- 
sulted in revisions and modifications being 
presented in the following specifications : 

The Standard Specifications for As- 
phalt-Saturated Roofing Felt for Use 
in Waterproofing and in Constructing 
Built-Up Roofs (D 226-27) will be re- 
vised to include 30 lb. material in order 
to bring this standard up to date. 
Revisions were also recommended in ~ 
the Standard Specifications for Woven 
Cotton Fabrics Saturated with Bitum- 
inous Substances for Use in Water- 
proofing (D 173-27) in order that they 
will be in agreement with present prac- 
tice. The changes involve the inclusion 
of a provision for spraying the saturant 
in the manufacture of the saturated 
fabrics and also changes in certain of 
the physical properties including moisture, 
pliability tests and weight of saturant. 

The committee recommended the 
withdrawal of the specifications for 
burlap saturated with bituminous sub- 
stances (D 174-25) since the use of this 
material has been discontinued. 

As a result of the changes in the 
pliability requirements for saturated 
felts and fabrics, a revision in the plia- 
bility test procedure was recommended 
for inclusion in the Standard Methods 
of Testing Felted and Woven Fabrics 
Saturated with Bituminous Substances 
for Use in Waterproofing and Roofing 
(D 146-37). 

On behalf of Subcommittee X on 
Standard Coefficient of Expansion for 
Bituminous Products, W. H. Fulweiler, 
Consulting Chemist, presented a report 
calling attention to the fact that there 
appeared to be a lineal relation be- 
tween the specific gravity and coeffi- 
cient of expansion. He stated that the 
subcommittee will recommend for ac- 
tion at the June meeting the adoption 
of the following coefficients—following 
the practice of the work on petroleum 
products, there will be four classes of 


material: 


Coefficient of Expansion 


0.00040 per deg. F. 


Type of Material 
Creosote Oils.. 


Primers ...... 0.00035 
Cements ...... 0.00030 
PRONE : o<-10sss 0.00026 


It was pointed out that these figures 
represent current practice by a number 
of states and the industry. 

A report covering studies on the 
quantitative analysis of different types 
of fibers in roofing felt was presented, 
and it is planned to include the results 
of this study in the annual report o 
the committee. 
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Refiners who are experiencing any of 
the difficulties enumerated above will find 
it extremely profitable to investigate the 
Petreco Electromatic De-Salting Process. 


It has been definitely determined that 
salts in crude charging stocks are very 
often responsible for these problems. In 
many cases the Petreco process has 
solved them efficiently, economically and 
permanently. 


Refiners throughout the country who are 
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using Petreco Electromatic De-Salters are 
saving thousands of dollars every month by 
increasing onstream time, reducing repair 
and replacement costs, and improving the 
quality of asphalt and residual fuel oils. 


Petreco Engineers are available to assist 
in determining the causes of your refining 
problems, and solving them if they are 
caused by salts. Consultations and pre- 
liminary investigations involve no cost or 
obligation. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
General Offices: 530 West Sixth Street, Los Angeles, California 


Branch Office: Houston, Texas. Branches and Service Men in Principal Oil Fields 


[TING PROCESS 
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Smith Heads A.P.I. 
Committee on Natural Gas 


. S. SMITH, Shell Petroleum Cor- 

poration, St. Louis, has been ap- 
pointed chairman of the 1938 Group 1 
Sub-committee on Natural Gasoline of 
the American Petroleum Institute’s 
Central Committee on Measuring, Sam- 
pling and Testing Natural Gas and 
Natural Gasoline. The announcement 
was made by F. E. Rice, Phillips Pe- 
troleum Company, Bartlesville, chair- 
man of the Central Committee, who 
also announced the following mem- 
bership of Group 1 Sub-committee: 


R. C. Alden, Phillips Petroleum Com- 
pany, Bartlesville; H. R. Auerswald, 
Gulf Oil Corporation, Tulsa; C. L. 
Baker, The Texas Company, Tulsa; 
Paul M,. Bowman, Amerada Petroleum 
Corpor:.tion, Seminole, Okla.; D. B. 
Dow, Indian Territory Illuminating Oil 
Company, Bartlesville; George E. Ed- 
gett, Carter Oil Company, Tulsa; C. D. 
Gard, Union Oil Company of Califor- 
nia, Santa Fe Springs, Calif.; R. D. Han- 
ley, Magnolia Petroleum Company, 
Dallas, Texas; Dean Hiatt, Texas Pa- 
cific Coal & Oil Company, Fort Worth; 
Walter Helmick, Shell Oil Company, 
Los Angeles; and J. R. Jarvis, Lone 
Star Gas Company, Dallas. 

E. C. LeFevre, Cities Service Oil 


Company, Bartlesville; P. S. Magruder, 
General Petroleum Corporation, Los 
Angeles; Roy O. Neal, Neal Gasoline 
Company, Tulsa; A. T. Scherer, Sin- 
clair Prairie Oil Company, Tulsa; A. J. 
Schlosser, Barnsdall Oil Company, Tul- 
sa; F. M. Seibert, Gulf Oil Corporation, 
Houston; J. B. Taylor, Signal Oil & 
Gas Company, Los Angeles; J. W. Vai- 
den, Skelly Oil Company, Tulsa; C. E. 
Webber, Humble Oil & Refining Com- 
pany, Houston; D. M. Wolfe, Standard 
Gasoline Company, San Francisco; and 
William Young, ‘the Texas Company, 
Los Angeles. 

Sub-committee 1-A—Tank and Tem- 
perature Measurement: Chairman, H.R. 
Auerswald, Gulf Oil Corporation, Tulsa; 
C. L. Baker, The Texas Company, Tul- 
sa; George E. Edgett, Carter Oil Com- 
pany, Tulsa; P. S. Magruder, General 
Petroleum Corporation, Los Angeles; 
Roy O. Neal, Neal Gasoline Company, 
Tulsa; A. J. Schlosser. Barnsdall Oil 
Company, Tulsa, and J. W. Vaiden, 
Skelly Oil Company, Tulsa. 

Sub-committee 1-B—Measurement by 
Meter: Chairman, P. S. Magruder, Gen- 
eral Petroleum Corporation, Los An- 
geles; The California Natural Gas As- 
sociation will act as Magruder’s com- 
mittee. 

Sub-committee 1-C—Sampling: Chair- 
man, R. D. Hanley, Magnolia Petro- 
leum Company, Dallas; Dean Hiatt, 
Texas Pacific Coal & Oil Company, 
Fort Worth; J. R. Jarvis, Lone Star 
Gas Company, Dallas; and P. S. Ma- 
gruder, General Petroleum Corpora- 
tion, Los Angeles. 

Sub-committee 1-D—Testing: Chair- 
man, R. C. Alden, Phillips Petroleum 
Company; D. B. Dow, Indian Territory 
Illuminating Oil Company; and E. C. 
LeFevre, Cities Service Oil Company, 
all of Bartlesville, Oklahoma. 
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Western Refiners 
Reelect all Officers 


HE Western Petroleum Refiners 

Association at its twenty-sixth an- 
nual meeting held in Hot Springs, Ar- 
kansas, this week, reelected its officers 
for the 1938-1939 period. 





Cc. M. BOGGS 
Re-elected President of the Western 
Refiners Association. 


C. M. Boggs, Kanotex Refining Com- 
pany, Arkansas City, Kansas, was re- 
elected president of the association. 
Also, reelected were H. T. Ashton, Lu- 
brite Division, Socony - Vacuum Oil 
Company, St. Louis, as executive vice 
president; Roy B. Jones, Panhandle 
Refining Company, Wichita Falls; R. 
W. McDowell, Mid-Continent Petro- 
leum Corporation, Tulsa, and T. M. 
Martin, Lion Oil Refining Company, 
El Dorado, Arkansas, vice presidents. 
A. V. Bourque continues with the as- 
sociation as secretary and treasurer. 
All of the board of directors, repre- 
senting the majority of the refining 
companies in the Mid-Continent area, 
were reelected. 


E. M. Smith Heads 
Electrical Association 


HE Petroleum Industry Electrical 

Association, meeting at the Rice 
Hotel, Houston, April 12, 13, 14, 15 
and with attendance of about 200, 
elected E. M. Smith of The United Gas 
Pipe Line Company, Houston, presi- 
dent to succeed P. F. Davis of The 
Texas Pipe Line Company, Tulsa, who 
served during the past year. The as- 
sociation elected D. W. Sims of Con- 
tinental Pipe Line Company, Ponca 
City, vice president and re-elected H. 
E. Browne of Sinclair Prairie Pipe 
Line Company, Independence, Kansas, 
as secretary and treasurer. 

The convention was welcomed Tues- 
day morning by W. N. Blanton of the 
Houston Chamber of Commerce, with 
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response by E. M. Smith, new presi- 
dent of the association. One session 
Tuesday was given over to the study 
and discussion of safety problems in 
conjunction with the operation and 
maintenance of electrical equipment 
and this session was led by R. B. 
Roaper of Humble Pipe Line Com- 
pany, Houston. Rural electrification dis- 
cussion was led by J. F. Collerain, 
Houston Pipe Line Company, Houston, 
and New Equipment and Its Applica- 
tion, another open discussion was led 
by L. E. Adler of Magnolia Pipe Line 
Company, Dallas. 

Hezzie Clark, Humble Pipe Line 
Company, Houston, presented a paper 
on “Telegraph Carriers,” and “Some 
Engineering Considerations in the Use 
of Telephone Repeater and Carrier 
Systems” was the subject of a paper by 
J. A. Parrott, American Telephone and 
Telegraph Company, New York. One 
session was devoted to cathodic pro- 
tection of pipe lines at which time W. 
B. Poor, United Gas Pipe Line Com- 
pany, Houston, presented a paper on 
“Electrical Protection, Methods, Re- 
sults and Application,” which was fol- 
lowed by discussion of various phases 
of this development. The annual ban- 
quet was held in the Rice Hotel Thurs- 
day, at which time the convention was 
addressed by W. L. Childs of Reed 
Roller Bit Company, and president of 
the Houston Chamber of Commerce. 
Held in conjunction with the conven- 
tion sessions was an exhibition of latest 
tvpes of electrical equipments in which 
38 manufacturing concerns participated. 

Next year’s meeting will be in Hous- 
ton. 


Mackenzie Heads Institute 
Testing Methods Committee 


G. Mackenzie, The Texas Com- 

pany, New York, will serve as 1938 
chairman of the American Petroleum 
Institute’s Committee on Testing Meth- 
ods and Specifications. Appointment 
was made by N. E. Loomis, chairman 
of the Central Committee on Refinery 
Technology, who announced that R. P. 
Anderson, secretary of the Institute’s 
Division of Refining, would be secre- 
tary. The committee membership fol- 
lows: 

H. T. Bennett, Mid-Continent Petro- 
leum Corporation, Tulsa; J. T-B. 
Bowles, Crown Central Petroleum Cor- 
poration, Baltimore; F. W. Breth, L. 
Sonneborn Sons, Inc., Petrolia, Pa.; 
H. W. Camp, Cities Service Oil Com- 
pany, Tulsa; R. O. Campbell, The Brit- 
ish American Refineries, Ltd., Toronto, 
Canada; S. E. Campbell, MacMillan 
Petroleum Corporation, Long Beach, 
Calif.; B. R. Carney, Shell Union Oil 
Corporation, New York; E. W. Dean, 


- Standard Oil Development Company, 


New York; T. G. Delbridge, The At- 
lantic Refining Company, Philadelphia; 
B. C. Frichot, Deep Rock Oil Corpora- 
tion, Cushing, Okla.;:and F. L. Garton, 
Shell Petroleum Corporation, Wood 
River, Illinois. 

Also C.. K. Hewes, Richfield Oil 
Company, Wilmington, Calif.; J. Ben- 
nett Hill, Sun Oil Company, Marcus 
Hook, Pa.; E. M. Keely, Cities Service 
Oil Company, Philadelphia; R. E. Lu- 
ton, Lincoln Oil Refining Company, 
Robinson, Ill.; A. G. Marshall, Shell 
Oil Company, Martinez, Calif.; Ralph 
R. Matthews, Battenfeld Grease & Oil 
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Corporation, Kansas City; E. B. Mc- 
Connell, The Standard Oil Company 
(Ohio), Cleveland; J. T. McCoy, Tide 
Water Associated Oil Company, Bay- 
onne; Gordon McIntyre, Imperial Oil 
Refineries, Sarnia, Ontario, Canada; D. 
R. Merrill, Union Oil Company, Wil- 
mington, Calif.; A. E. Miller, Sinclair 
Refining Company, New York; and 
L. L. Davis, Continental Oil Company, 
Ponca City. 

Also L. Mittelman, Tide Water As- 
sociated Oil Company, Associated, 
Calif.; G. G. Oberfell, Phillips Petro- 
leum Company, Bartlesville; R. C. Os- 
terstrom, The Pure Oil Company, Chi- 
cago; H. B. Pullar, Berry Asphalt 
Company, Chicago; J. B. Rather, Soc- 
ony-Vacuum Oil Company, New York; 
T. H. Rogers, Standard Oil Company, 
(Indiana), Whiting, Ind.; Herschel G. 
Smith, Gulf Oil Corporation, Philadel- 
phia; G. R. Taylor, McColl-Frontenac 
Oil Company, Montreal, Canada; J. B. 
Terry, Standard Oil Company of Cali- 
fornia, San Francisco; E. R. Wiles, 
Barnsdall Refining Corporation, Barns- 
dall, Okla.; and W. S. Zehrung, The 
Pennzoil Company, Oil City, Pa. 


A.S.T.M. Has Committee 
On Radiographic Testing 


rte the Symposium on Radiogra- 
phy and X-ray Diffraction Methods 
sponsored by the American Society for 
Testing Materials in 1936, there has 
been evident an increasing interest in 
the need for research and standardiza- 
tion work on important problems in the 
field of radiographic testing. In order 
to carry out work in this field the 
Society has organized a new committee 
designated E-7 on Radiographic Test- 
ing. The new committee will extend 
phases of the work heretofore carried 
out by Committee E-4 on Metallogra- 
phy. Under the leadership of Dr. H. H. 
Lester, Watertown Arsenal, who was 
asked to take charge of developing pre- 
liminary plans for the committee, the 
committee was formally organized on 
February 14 at a meeting held in New 
York City, at which a large number of 
those invited to serve on the commit- 
tee were present. There was also a 
meeting held during A. S. T. M. Com- 
mittee Week in Rochester. 

The general scope of the committee 
work is indicated by the subcommittees 
which are in course of formation. The 
committee expects to develop a formal 
statement of scope in the near future. 
At both the New York and the Roches- 
ter meetings it was emphasized that the 
committee should work with similar 
groups in other societies and that aim 
should be to cooperate, to correlate, but 
not to duplicate. In order to cooperate 
to best advantage, other radiographic 
committees are represented in the 
membership of Committee E-7. 

The six subcommittees which are 
being appointed, together with the 
chairmen who will direct their work are 
indicated in the following list: 

Subcommittee I on Radiography of 
Cast Metal—C . W. Briggs, American 
Foundrymen’s Assn. 

Subcommittee II on Technical Re- 
search—H. E. Seemann, Eastman Ko- 
dak Co. 

Subcommittee III on Radiography of 
Welds and Weldments—H. H. Lester 
iemporney chairman), Watertown Ar- 
senal. 


Subcommittee IV on Correlated Ab- 
stracts—W. P. Davey, Pennsylvania 
State College. 

Subcommittee V on Safety—E. W. 
Page, General Electric X-ray Corp. 

Subcommittee VI on Programs— 
Lars Thomassen, University of Michi- 
gan. 

In addition to these subgroups, in 
view of the importance of starting 
work immediately on radiographic in- 
spection of certain special products 
such as valves and fittings where cast- 
ings, forgings and similar parts are 
welded, it was decided to organize a 
section of Subcommittee III to work 
in cooperation with Subcommittee I. 

It has been decided to hold another 
meeting of the committee in June dur- 
ing the A. S. T. M. Annual Meeting in 
Atlantic City. At this meeting reports 
are to be presented by the Subcommit- 
tees on Correlated Abstracts and on 
Program. One of the main features of 
the meeting is to be a technical session 
at which there will be several papers 
presented on radiographic activities of 
direct interest to the work of the com- 
mittee. 


Committee Personnel 


A number of outstanding authorities 
in the radiographic field were invited to 
become members of this new commit- 
tee. The present personnel is as fol- 
lows: 

C. A. Adams, Edward G. Budd Man- 
ufacturing Co. 

American Brake Shoe and Foundry 
Co., Earnshaw Cook. 

American Chain and Cable Co., Inc., 
L. C. Wilson. 

American Foundrymen’s Assn., C. W. 


Briggs. 

American Steel W.. C, 
Hamilton. 

The Babcock & Wilcox Co., J. C. 
Hodge. 

Bell Telephone Laboratories, Inc., L. 
E. Abbott. 

The Bonney-Floyd Company, R. H. 
Frank. 

Combustion Engineering Co., 
Hedges-Walsh-Weidner Div., E. 
Chapman. 

J. J. Curran, Walworth Co. 

P. D. Field, Bethlehem Shipbuilding 
Corp., Lad: 

Ford Motor Co., D. M. McCutcheon. 

General Alloys Co., G. C. McCor- 
mick. 

General Electric Co., W. G. Conant. 

Gulf Research and Development Co., 
B. B. Wescott. 

Victor Hicks, Westinghouse X-ray 


Co. 

H. R. Isenburger, St. John X-ray 
Service, Inc. 

G. F. Jenks, U. S. Army, Ordnance 
Dept. 

The W. M. Kellogg Co., A. Kidd. 

Lebanon Steel Foundry, Fred Grotts. 

H. H. Lester, Watertown Arsenal. 

J. P. Magos, Crane Co. 

V. T. Malcolm, Chapman Valve Man- 
ufacturing Co. 

Maryland Casualty Co., A. G. L. Bar- 
k 


ow. 
P. E. McKinney, Bethlehem Steel 
Co., Inc. 

N. L. Mochel, Westinghouse Electric 
and Manufacturing Co. 

J. T. Norton, Massachusetts Institute 
of Technology. 

The Ohio Steel Foundry Co., E. H. 
Mebs. 

E. W. Page, General Electric X-ray 
Corp. 


Foundries, 


ine: 
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Lucius Pitkin, Inc., Alexander Go- 


us. 
H. E. Seemann, Eastman Kodak Co. 
Shell Petroleum Corp., G: C. Dick. 

A. O. Smith Corp., C. W. Wheat- 


ley. 

Standard Oil Development Co., F. C. 
Fyke. 

Steel Founder’s Society of America, 
J. H. Hall. 
_ Lars Thomassen, University of Mich- 
igan. 

Union Carbide and Carbon Research 
Laboratories, Inc., C. O. Burgess. 

U. S. Navy, Bureau of Engineering, 
Specifications Section, Design Division. 

K. R. Van Horn, Aluminum Com- 
pany of America. 


Consulting Members 


W. P. Davey, 
College. 

G. E. Doan, Lehigh University. 

R. A. Gezelius, Taylor-Wharton Iron 
and Steel Co. 

N. A. Kahn, U. S. Navy Yard, 
Brooklyn. 

The personnel of the several sub- 
committees which are being organized 
will be made up of members of the 
main committee. 

Doctor Lester has been elected per- 
manent chairman of the new committee 
and Earnshaw Cook, American Brake 
Shoe and Foundry Company, was 
chosen as the secretary. 


Pennsylvania State 


Refinery Waste Disposal 
In Second Edition 


HE SECOND edition of Section 11, 

of the booklet “Disposal of Re- 
finery Wastes” has been published by 
the American Petroleum Institute, Di- 
vision of Refining, following prepara- 
tion by the divisional committee and 
approval by the general committee. 
The section presents in convenient 
form information designed to promote 
the adoption of approved principles 
and practices for disposing of poison- 
ous, irritant and malodorous wastes 
and refinery aerosols. 


Sullivan Named Member 
A.P.I. Refinery Committee 


E. SULLIVAN, chief engineer, 

The Pure Oil Company, Chicago, 
has been appointed a member of the 
Committee on Disposal of Refinery 
Wastes of the American Petroleum In- 
stitute’s Division of Refining. An- 
nouncement of the appointment was 
made by N. E. Loomis, chairman of 
the Institute’s Central Committee on 
Refinery Technology. 


Davis Named Chairman of 
Equipment Corrosion 


L. DAVIS, Continent Oil Com- 
pany, Ponca City, has been named 
chairman of the American Petroleum 
Institute’s 1938 Committee on Corro- 
sion of Refinery Equipment by N. E. 
Loomis, chairman of the Central Com- 
mittee on Refinery Technology. D. 
V. Stroop, engineer on the Institute’s 
staff, will act as secretary. Members 
of the committee are: 
C. C. Ashley, Shell Oil Company, 
San Francisco; A. B. Bagsar, Sun Oil 
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Company, Marcus Hook, Pennsylva- 
nia; . B. Bluhm, Sinclair Refining Com- 
pany, East Chicago, Ind.; F. C. Braun, 
Gulf Oil Corporation, Pittsburgh; E. S. 
Dixon, The Texas Company, Port. Ar- 
thur; R. L. Duff, Standard Oil Devel- 
opment Company, Elizabeth, N. J.; L. 
M. Goldsmith, The Atlantic Refining 
Company, Philadelphia; and J. W. Gris- 
wold, Cities Service Oil Company, New 
York. 

Also A. E. Harnsberger, The Pure 
Oil Company, Chicago; W. R. Hicks, 
Humble Oil & Refining Company, Bay- 
town, Texas; K. V. King, Standard Oil 
Company of Calif., San Francisco; J. T. 
McCoy, Tide’ Water Associated Oil 
Company, Bayonne; L. G. Metcalf, 
Union Oil Company, Los Angeles; J. 
W. Newton, Magnolia Petroleum Com- 


pany, Beaumont, Texas; Joseph K. 
Roberts, Standard Oil Company (In- 
diana), Whiting, Ind.; and M. P. You- 
ker, Phillips Petroleum Company, 
Bartlesville. 


Refiners Protest 
Insurance Rates 


ORE refiners are joining the fight 
to reduce unfair fire insurance 
rates on cracking units for refiners who 
avail themselves of independent tech- 
nical inspection service. Such inspec- 
tion, it has been proved over a term 
of years, makes cracking stills a supe- 
rior risk. 
The records show that over a period 
of 8 years the ratio of losses paid to 





inspection. 








STILL CLEANER WITH DOUBLE EXPANSION HEAD 





MIDGET CLEANER FOR SMALL TUBES 


From the smallest heat exchanger tubes to the largest 
transfer lines, there is an Aiiretool tube cleaner that 


sails into the toughest coke jobs from the word go. 


The sturdy construction of the powerful motors and 
self feeding cutter heads have won the favor of re- 
finery operators wherever used. They appreciate the 
speed and thoroughness with which their Airetools 


take care of those real tough jobs. 


Visit the Airetool booth at the International Petro- 
leum Exposition in Tulsa, May 14 to 21. A complete 


display of Airetool equipment will be shown for your 


THE AIRETOOL MFG. CO. 


SPRINGFIELD, OHIO 
EASTERN OFFICE: 50 CHURCH STREET, NEW YORK, N. Y. 
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premiums collected on independently- 
inspected cracking units has been 15 
percent, whereas the normal average 
loss ratio on all classes of property is 
50 percent. 

In other words, the insurance com- 
panies have collected a dollar from such 
refiners for every 15 cents they have 
paid in losses. 

A committee of Texas refiners headed 
by Roy B. Jones, president of Pan- 
handle Refining Company, Wichita 
Falls, has presented a strong protest 
against unfair rates to the Texas Fire 
Insurance Commission. 

Other members of the Texas com- 
mittee are: W. D. Richardson, Cosden 
Oil Corporation, Fort Worth; Ray 
Woolf, Shamrock Oil & Gas Corpora- 
tion, Amarillo; Ben B. Piepgrass, Sol- 
vex Refineries, Gladewater; J. F. Lucey, 
Talco Asphalt & Refining Company, 
Mount Pleasant, R. E. Hall, McMur- 
ray Petroleum Corporation, Tyler, and 
J. D. Bright, Waggoner Refining Com- 
pany, Vernon. 

A committee of Oklahoma refiners 
has also been formed, with Albert Fins- 
ton, president of Bell Oil & Gas Com- 
pany, as chairman, to present the mat- 
ter to the State Insurance Board. Com- 
mittees are rapidly being organized in 
other states. 

The untairness of the rates charged 
for cracking stills which are inspected 
by an independent technical agency is 
apparent, the refiners point out, when 
it is considered that the expense is 
borne entirely by the refiners, whereas, 
in the case of steam boilers the insur- 
ance companies spend from 45 to 55 
cents of every premium dollar for in- 
spection service. 

This fight for fair insurance rates on 
cracking stills started three years ago 
when several Dubbs licensees, because 
of their own favorable fire loss expe- 
rience, attributed to independent tech- 
nical inspection service, which cost the 
insurance companies nothing, urged 
Universal to investigate the effect of 
independent technical inspection service 
on fire loss. 

This was done, and Universal pre- 
sented a complete appeal, based on the 
data collected, to the Fire Insurance 
Executives Association, with no result. 

The dissatisfied refiners have now 
taken the matter in their own hands 
and are aggressively presenting their 
claims to the insurance authorities in 
their respective states. 


Practical Information 
On Motor Gasoline 


NFORMATION regarding the char- 

acteristics of motor gasolines mar- 
keted in various cities in different sec- 
tions of the United States is given in 
a report just issued by the Bureau of 


‘Mines, United States Department of 


the Interior. Data on distillation range, 
vapor pressure, octane rating, and other 
matters of great interest to manufac- 
turers of gasoline and designers of 
automobile engines are given in the 
report. 

Probably the general public has a 
greater interest in the fuel that goes 
into the engines of its automobiles and 
has less accurate knowledge of the ma- 
terial than of almost any other com- 
modity in general use, states the author. 
A fact often overlooked is that the de- 
signer of automobiles and the manu- 
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facturer of gasoline must know what 
kind of gasoline is being sold in all 
sections of the United States. The 
automobile designer needs this infor- 
mation so he can provide engines that 
will take full advantage of the charac- 
teristics that have been incorporated 
into the gasoline by the petroleum re- 
finer. On the other hand, the individual 
petroleum refiner needs to know the 
characteristics of gasoline being made 
by all other refiners so he can make a 
product that will be within the limits 
of uniformity required for satisfactory 
engine operation. 

For more than 20 years the Bureau 
of Mines has reported periodically on 
analyses of gasolines sold to the gener- 
al public at service stations throughout 
the United States. 
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GRATINGS | 


1. SAFETY UNDER FOOT 
2. NON-SLIPPING 

3. FIREPROOF 

4. SELF-CLEANING © 


5. FREE AIR CIRCULATION 


exacting requirements. 


visibility 


made in all Kerlow designs. 





Kerlow Gratings and Safety Steps are designed and manu- 
factured for all types of walkways, platforms, Power Plant Floors, 
and stairs for Refinery Work. Kerlow Gratings and Safety Steps 
are made in all riveted and rectangular designs to meet the most 


Where ventilation is important Kerlow Grating does a real 
job—it permits the passage of light, heat, and air, and yet con- 
tains all the attributes of a solid, non-slip floor. The installation of 
Kerlow Gratings and Safety Steps is very simple and inexpensive. 

The Kerlow “BOLDE]” (Bold Edge) Safety Step is the latest 
advancement in refinery steps. The bold edge nosing assures unit 
(eliminating over-stepping hazard); 
strength where most required, added beauty, and added safety; 


WRITE FOR CATALOG 
Agents in all Principal Cities 


KERLOW STEEL FLOORING COMPANY 
210 Culver Ave. (Dept. R) Jersey City, N. J. 
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VY PLANT ACTIVITIES VY 


Enlarge: Anglo-Canadian Oil Com- 
pany, Brandon, Manitoba, Canada, has 
started operating the Central refinery 
of 1000 barrels capacity which it re- 
cently leased on a basis of $2500 an- 
nual rental. The company plans to in- 
crease capacity to 1800 barrels at once 
and to operate on Turner Valley crude 
shipped to the plant via tank car. 


Gasoline Plant: Inglewood Gasoline 
Company, Los Angeles, is reported sur- 
veying the gas situation in the Wil- 
mington field with the view to erect- 
ing a new natural gasoline plant in the 
old portion of the field where an esti- 












gives greater 





mated 12,000,000 cubic feet of gas is 
being produced daily. 


Gasoline Plant: Sunray Oil Company 
and Phillips Petroleum Company, have 
started construction of a new natural 
gasoline plant in the K-M-A pool near 
Wichita Falls, Texas, costing about 
$500,000 as a joint venture and now 
control about 4000 acres of casing head 
gas contracts in that vicinity. 


Alcohol: American Chemical Foun- 
dation, Atchison, Kansas, is reported 
planning a new plant at Sioux City, 
Iowa, for production of a-new alcohol 
motor fuel to be used as a blend with 
gasoline. It will include power house, 
machine shop, tank department and 
other division to cost about $400,000. 


Refinery: Lake Arthur Oil Refinery, 
Inc., Lake Arthur, Louisiana, is_ re- 
ported planning a new refinery in the 
Jennings oil field area to handle about 
1100 barrels daily. Cost is reported at 
$70,000 and the company is reported 
affiliated with Imperial Oil Company, 
Houston. 


Poly: Shell Petroleum Corporation is 
constructing polymerization units at its 
Houston and New Orleans refineries 
for conversion of by-product gas into 
high anti-knock gasoline. These units 
should be in operation by the middle 
of this year. 


Repressuring: Portex Oil Company 
at Center, Shelby County, Texas, is 
constructing a gas repressuring plant 
and gasoline extraction unit with ca- 
pacity of 100,000,000 cubic feet of gas 
a day. The plant being erected at re- 
ported cost of $150,000 is located 11 
miles northeast of Center in the D. S. 
Haight survey. Gas will be taken from 
two of the company’s gas-distillate 
wells completed recently, while the 
third well will be used for repressuring 
purposes. The company plans drilling 
15 additional wells on its holdings in 
the area of present activity. 


Topping: Maritime Oil Company, 
Houston, has let contract to Mid-Con- 
tinent Engineering Company, Dallas, 
for construction of a 2000-barrel top- 
ping type refinery to be erected on the 
Houston Ship Channel. Southwest 
Texas crude will be brought in by 
tanker for processing into naphthas and 
various types of fuel oil distillates. 


Refinery: Producers Refining Com- 
pany, Shelby, Montana, recently organ- 
ized, plans erection of a 3000-barrel re- 
finery to process crude from the Pon- 
dera, Kelvin-Sunburst and Cut Bank 
fields. 


Dismantling: General American Oil 
Company’s three refineries at Glade- 
water, Arp and Overton, all of which 
have been shut down for some time, 
have been sold and are to be disman- 
tled. 


Purchase: Standard Oil Company (N. 
J.) has purchased 5% acres of land 
adjacent to its: Bayonne refinery, from 
Tide Water Associated Oil Company 
in what is known as the old Constable 
Hook area. The land was purchased 
for the purpose of providing room for 
























The VUE of the Pudding 


No matter how many words are devoted to descriptions of the features and advantages of 
an industrial product, in the last analysis there is only one sure proof of the ability of equip- 
ment to fulfill the claims of its manufacturer . . . customer satisfaction. 





NATIONAL CONDENSING AND COOLING SECTIONS have established a reputation 
throughout the process industries for outstanding dependability in both submerged and 


sprayed service. The best evidence of this satisfaction of our customers is . . . repeat 
orders. 


In order to convince you of the manner in which NATIONAL SECTIONS might satisfy your 
particular requirements, we shall be glad to submit an engineering proposal including 
layout drawings. To obtain such a proposal it is only necessary that you fill in and send 
to us on this sheet the set of operating conditions that you wish to have fulfilled. 


Please make a suggested layout of National Condensing and Cooling 
Sections, without obligation to us, to meet the following specifications: 
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immediate and future expansion of re- 
fining facilities. 


Refinery: Inland Empire Refineries, 
Inc., Spokane, Washington, is erecting 
a 2500-barrel capacity plant under the 
supervision of Emby Kaye, recently 
resigned from Skelly Oil Company, 
Tulsa. The plant will be completed in 
July. Kaye is general manager of the 
Inland concern and of the affiliated 
newly formed Idaho Refining Com- 
pany, which is building a 1500-barrel 
plant at Pocatello, Idaho. These two 
companies have the same stock owner- 
ship as the Wasatch Oil Refining Com- 
pany of Salt Lake City, Utah, but will 
be under separate management. 


Refinery: Yale Oil & Refining Com- 
pany, Kalispell, Montana, is building a 
1500-barrel refinery and expects to have 
it in operation within the next 60 days. 


Refinery: Havre Oil & Refining 
Company, Kalispell, Montana, is erect- 
ing a 100-barrel skimming plant and 
this company has taken over the Aro- 
now Refinery at Kalispell which is also 
a small skimming plant. 


Modernize: Globe Oil & Refining 
Company, Lemont, Illinois, has let con- 
tract for construction and rehabilitation 
of its 16,000-barrel capacity refinery 
whereby larger yields of heating oils 
will be secured. Work will require 
about four months for completion. 
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Reorganize: Bryson Pipe Line & Re- 
fining Company, with headquarters in 
Wichita Falls, Texas, has been organ- 
ized to take over Kraco Refining Com- 
pany at Bryson, Texas. The company 
operates a 1500-barrel plant at Bryson 
and pipe line gathering system in the 
Bryson field. 


Reforming Unit: Root Refining Com- 
pany, El Dotado, Arkansas, is complet- 
ing plans for the construction of a 
new reforming unit for production of 
higher-octane rating gasoline: The plant 
has been operating on Shuler crude 
for the past several months, in addi- 
tion to Smackover and local crudes. 


Gasoline Plant: Del Rey Producing 
Company, Houston, Texas, has started 
construction of a natural gasoline plant 
in the Sandy Point field, Brazoria 
County, Texas, to process 20,000,000 
feet of gas a day. 


Oil-Meter Calibration 
Study Made by Bureau 


OSITIVE-displacement oil meters 
can be used to measure crude oil 
flowing in pipes in the field, and else- 
where, provided the counting mechan- 
ism is in proper adjustment and the oil 
has been studied sufficiently to deter- 
mine the proper correction factor to be 
applied to the meter reading to adjust 
for the shrinkage of oil caused by the 
liberation of gas from solution, states 
the Bureau of Mines, United States 
Department of the Interior, which has 
completed a study on oil-meter calibra- 
tion. A report giving the results of 
this study was made public at the Oil- 
Metering Conference, Norman, Okla., 
April 7. 

Two different types of calibration 
tests were made. The first was a direct 
calibration to determine the accuracy 
of four different meters, through which 
measured quantities of weathered oil 
were pumped at different rates of 
throughput. The second type of test 
was made to determine the magnitude 
of error when metering a gas-saturated 
oil in which a pressure drop was in- 
duced upstream from the meter pur- 
posely to cause liberation of gas from 
solution in the oil in order to study the 
probable error under: those conditions. 
The gas-saturated oil was obtained 
from a flowing well in the Oklahoma 
City field. The operating pressure in 
the separator was held between 80 and 
83 pounds per square inch gage. 

In connection with the meter-calibra- 
tion study with gas-saturated oil, a sam- 
ple of the oil was taken from the 
oil-gas separator under the same oper- 
ating conditions as was the oil used for 
the meter tests. The oil sample was 
broken down in the laboratory into its 
proportionate parts of gas and oil at 
lower pressures. The quantity of gas 
liberated from solution and the shrink- 
age of the oil due to the liberation of 
gas were determined for each pressure 
reduction between the operating pres- 
sure of the separator and atmospheric 
pressure. 

The results of the meter tests with 
gas-saturated oil in which pressure 
drops occurred upstream from the me- 
ter showed that the error in volume 
measurements by the meter was large. 









Dont crack up 


Suppose your refinery was built and your 
operating schedule was based on the promise 
that a railroad or some other big consumer 
would always buy your fuel oil output—a sure, 
permanent market 


Then suppose that some fine day the big con- 
sumer suddenly cancelled the contract—like 
that They’re doing it 


What would you doP 


If you were a Dubbs licensee you would 
change your operation right now —AND YOU COULD 
You would stop making fuel oil and run to 
coke You would run less crude oil and geta 
bigger percentage yield of gasoline 


You would get by—and then some 


Dubbscracking saves many a refiner from 
cracking up when the bottom falls out ofa 
market he had counted on 


It will save you, too 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 








SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 
REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 
under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical and 


Chemical Data 


Thermodynamic Properties of Hy- 
drocarbons, W. C. Epmister, /nd. & Eng. 
Chem. 30 (1938), pp. 352-8. 


Thermodynamic properties, such as deviation 
from the perfect gas laws, fugacities, specific 
heats, heats of vaporization, entropies, internal 
energies, free energies, and enthalpies or heat 
contents for petroleum hydrocarbons and their 
mixtures are of practical importance in engineer- 
ing work associated with petroleum refinery op- 
erations. The preparation of tables or charts of 
these properties is complicated by the multiplic- 
ity of the petroleum hydrocarbons and by the 
scarcity of reliable, experimental specific heat 
and Joule-Thomson effect data. However, more 
P-V-T data are available, and consequently the 
effect of pressure on the above thermodynamic 
properties can be computed by means of the 
first and second laws of thermodynamics. As 
the result of previous work it became apparent 
that the most expeditious method of preparing 
tables and charts of thermodynamic properties 
for all of the normal paraffinic, isoparaffinic, 
olefinic, naphthenic, and aromatic hydrocarbons 
was a generalized method, by which these com- 
putations could be made once for all single-com- 
ponent hydrocarbon systems—in other words, a 
method that would result in “reduced ”’ thermo- 
dynamic. properties, which would be functions of 
reduced pressure and temperature. With such a 
method the tedious graphical differentiations and 
integrations could be performed with great care 
once to obtain the reduced thermodynamic prop- 
erties; then by means of the critical constants 
for any given hydrocarbon it would be possible 
to compute the value of any desired thermo- 
dynamic property. A diréct method of this na- 
ture is made possible by the graphical reduced 
equation of state developed and discussed by 
the author. This is based on a new correlation 
of P-V-T data. The effect of temperature on 
these thermodynamic properties can be com- 
puted by a new equation for specific heat at one 
atmosphere, which is based on a correlation of 
the data of Beeck, of Eucken and Lude, and of 
Eucken and Parts. By means of a table of gen- 
eralized thermodynamic properties and equations 
presented in this paper, it is possible to compute 
all the thermal properties for any hydrocarbon 
for which critical data are available. 


The Low-Temperature Heat Capac- 
ity of Gaseous Ethane, G. B. Kistta- 
KOWSKY AND F. Nazmt, J. Chem. Phys. 6 
(1938), pp. 18-24. 

The heat capacity of ethane was determined at 
163° and 143° K by the hot-wire method. The 
curve does not flatten as was suggested by 
Eucken and Weigert. This is taken to indicate 
that ethane molecules do not possess free in- 
ternal rotation. 


88 


Line Coordinate Chart for Vapor 
Pressures of Organic Solvents, D. S. 
oo Ind. & Eng. Chem. 30 (1938), pp. 
320-1. 


The author presents a line coordinate chart 
for the vapor pressures of 11 high-boiling or- 
ganic solvents. The basis of the chart is the 
data of Gardner and Brewer, but these have 
been checked with other data available in the 
literature. 


Compressibility of Butane - Pentane 
Mixtures Below One Atmosphere, F. W. 
JEsseEN AND J. H. Licntroort, Ind. & Eng. 
Chem. 30 (1938), pp. 312-14. 


The compressibility, (pv)o/(pv)s00, of n-butane- 
n-pentane mixtures at 30°C. has been deter- 
mined. The compressibility of n-pentane at 30° 
C. was obtained for pressures up to 500 mm. of 
mercury. The compressibility of propane was de- 
termined at 0° and 50° C., and that of isobutane 
at 0° and 30° C. The variation of the compres- 
sibility coefficient of propane and isobutane with 
temperature was determined. It was shown that 
the additive rule for determining the compres- 
sibility of gas mixtures at low pressures holds 
for mixtures of butane and pentane and for gas- 
eous hydrocarbon mixtures comparable to those 
ordinarily encountered in natural-gas pipe line 
operations and in the production of natural gas- 
oline. Data secured in the work are presented 
in detail in tabular form. 


Compressibility of Liquid Naphtha- 
lene, F. R. Russet, AND H. C. Hortet, 
Ind. & Eng. Chem. 30 (1938), pp. 343-5. 


Density data for naphthalene were available 
only for atmospheric pressure. In the course of 
an investigation of the rate of polymerization of 
ethylene in molten naphthalene it became neces- 
sary to know the temperature-density relation of 
naphthalene at temperatures up to about 800° F. 
and pressures up to 400 atmospheres. Specific 


gravity vs. temperature data were taken at 3030 - 


pounds and 5800 pounds per square inch. The 
apparatus used is described, and the results of 
Se work are presented in tabular and graphical 
orm. 


The Influence of Temperature and 
Pressure on the Volume and Refractive 
Index of Benzene, R. E. Grsson Anp J. 
F. Kincaip, Jour. Am. Chem. Soc. 60 
(1938), pp. 511-18. 


The compressions of benzene were measured 
at pressures up to 1250 bars and at temperatures 
between 25° and 65°C. The compressions are 
well represented by the Tait equation, and the 
constant of this equation is independent of tem- 
perature. The temperature variation of the sec- 
ond constant B in the Tait equation has been 
studied. The results indicate that B is the dif- 
ference between the a/v? and RT/(v-b), the at- 


tractive and repulsive forces in the liquid. The 
change in the refractive index of benzene with 
pressure was measured. The results confirm the 
empirical value of the Eykman specific refrac- 
tion formula, and show that the compressibility 
of benzene can be calculated from refractive 
index-pressure measurements almost as accurate- 
ly as it can be measured directly. 


Surface Tension of Benzene, S. Vat- 
ENTINER, Oel u. kohle 13 (1937), p. 1259. 


The surface tension of six benzines which 
were special cuts with initial boiling points 
ranging from 50° to 120° C., as well as that of 
benzol, were determined by the wire-loop meth- 
od, using a torsion balance. The surface tension 
of the benzines was found to be approximately 
20 dynes/cm. in every case. The values rose 
slightly with increase of boiling point of the 
fraction. The temperature coefficient was 0.011- 
0.012 per 1° C. The interfacial tensions against 
water showed no definite temperature relation- 
ship between 20° and 40°C. For benzine, the 
surface tension and interfacial tension at 20° C. 
were 28.9 and 33.8 dynes/cm., and at 40°C. 
26.2 and 31.2 dynes/cm. 


Chemical Compositions and 
Reactions 


Separation of the Three Methyloc- 
tanes from Mid-Continent Petroleum, 
J. D. Wuite anv A. R. Grascow, Jr, J. 
Res. Natl. Bur. Standards 19 (1937), pp. 
423-35. (Research Paper No. 1033.) 


The paper is a further report upon the work 
of separating an Oklahoma petroleum into its 
component hydrocarbons. 2-, 3-, and 4-methyl- 
octane were isolated from the fraction distilling 
between 98° and 104°C. at 215 mm. pressure. 
Xylenes were first extracted with sulphur diox- 
ide and the aromatic hydrocarbons were ré- 
moved from the fraction by filtering through 
silica gel. The naphthenes were separated jt ( 
distillation with glacial acetic acid. 2-methyl 
octane was crystallized from solution in CCleF2. 
Further distillation, naphthene removal and crys- 
tallization permitted the separation of the other 
methyloctanes. The boiling points and freezing 
points reported were 143.255° and —80.49 
144.180° and —108.00°, and 142.433° am 
—119.13° respectively. 


Catalytic Hydration of Alkylacety- 
lenes, R. J. THomas, K. N. CAMPBELL AND 
G. F. Hennion, Jour. Am. Chem. Soc. 00 
(1938), pp. 718-20. 


The authors note that surprisingly little. work 
has been reported concerning the hydration © 
the alkylacetylenes to ketones. Such work as has 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No.3 ~ 








RE een 


Penk <tew 


. 

4 

id 
EA 4 
Re i 
ip a 
As bad a 
cr st 
os 

3 





CONSTANTLY IMPROVING 
MOTOR FUEL QUALITY @ f 





Advancements in cracking technique have A 
enabled refiners to improve the quality of gas- . 


oline to keep pace with automotive require- 
ments. The octane value of regular grade 
gasoline is now equal to that found only in 
premium grades a few years ago. And it is 
safe to say that the accepted standards of to- 
morrow will be even higher. 
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RE eve 


As new methods and processes are devel- 
oped and new equipment designed, the refiner 
is faced with the question of selecting those 
which fit into his particular problem. 


The comprehensive facilities of Gasoline 
Products Co., Inc. offer refiners assistance in 
determining the correct solution and the 
selection of the processing methods best Ty 
adapted to their requirements. 
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CALORIZED 24 CHROME 1% MOLY. 


—Higher Oxidation Resistance (1400°F) 
—Erosion Resistance 


—Corrosion Resistance 
For 


Thermal Poly. Plants to 1400°F! 
Hydrogenation to 5000 Pounds 


Use where 18-8 has been necessary. 


Send for Bulletins 


SPECIMENS TESTED AT 1400°F. 
Load = 2000 Lbs. per Sq. In. 


| | 


(a) Cr-Mo (b) Cr-Mo (c) 1.5 Mo (d) 2.25 Cr-1.0 Mo 





(a) 5% Chromium—0.50% Molybdenum. Not Calorized. 
Fractured in 487 hours. Elongation 40%. 


(b) 5% Chromium—0.50% Molybdenum. Calorized. 
Not fractured in 600 hours. Elongation 2.41%. 


(c) 1.50% Molybdenum. Calorized. 
Not fractured in 600 hours. Elongation 0.37%. 


(d) 2.25% Chromium—1.0% Molybdenum. Calorized. 
Not fractured in 600 hours. Denpation 0.60%. 

















Stress for 1% in 10,000 Hours Creep 
1200° F. 1300° F. 1400° F. 
4-6% Chrome 0.50% Molybdenum 1% Si.......... 2900 tb OY Pace, ere 
Calorized 1.50% Molybdenum................ 7200 tb 3350 tb 940 tb 
2.25% Chrome 1% Molybdenum................... 6400 tb 2480 tb ; 960 tb 














See article on these steels, page 179, April, 1937 





been done is reviewed. The catalytic method has 
not been applied previously to the hydration of 
the higher alkyl acetylenes. The compounds 
l-hexyne, 1-heptyne and 1l-octyne were selected 
for study. Solvents were used that would main- 
tain the ketone products in solution and thus 
favor smooth reaction and high yield. Under 
conditions described the catalytic hydration of 
the three higher alkylacetylenes to ketones was 
accomplished readily and with excellent yields. 


Oxidation of Propane, Part 1—Prod- 
ucts of the Slow Oxidation at Atmos- 
pheric and at Reduced Pressures, D. M. 
Newitt AND L. S. THornes, J. Chem. Soc. 
Oct. (1937), pp. 1656-65. 


A previously mixed mixture of propane and 
oxygen was rapidly admitted to a reaction vessel 
maintained at any chosen temperature. Progress 
of the reaction was followed by observation of 
the pressure, and by analysis of samples with- 
drawn at various stages. The first part of the 
paper describes the influence of pressure on the 
spontaneous ignition temperature of an equi- 
molecular mixture. At atmospheric pressure the 
mixture will always ignite at 270° C. The region 
in which cool flames exist has been studied, and 
it was concluded that a necessary condition for 
cool-flame inflammation is a critical high con- 
centration of higher aldehydes. 


Oxidation of Propane, Part 2—Prod- 
ucts of the Slow Oxidation at High 
Pressures, D. M. Newitr Anp W. G. 
Se. J. Chem. Soc. Oct. (1937), pp. 
1665-9. 


When propane is oxidized at high pressures, 
isopropyl alcohol and acetone are found in the 
products, as it. is believed that they arise from 
direct oxidation of the hydrocarbon molecule at 
the B-carbon atom. n-Propyl, ethyl, and methyl 
alcohols are also formed in considerable quanti- 
ties, the yield of the higher alcohols being fa- 
vored by increase of pressure. The results indi- 
cate that propane oxidized in two ways, the 
initial products in the one case being n-propyl 
alcohol and propaldehyde, and in the other case, 
isopropyl alcohol and acetone. 


Oxidation of Propane, Part 3—Kinet- 
ics of the Oxidation, D. M. Newitt Anp 
L. S. Tuornes, J. Chem. Soc., Oct. 
(1937), pp. 1669-76. 


The conditions under which the reaction of 
an equi-molecular propane-oxygen mixture has a 
negative temperature coefficient have been in- 
vestigated, and the coefficients for the surface 
and homogeneous reactions were measured sep- 
arately. The influence of the diameter of the 
vessel and of diluents on the rate of reaction is 
shown to be that which would result from the 
operation of a chain mechanism. The stages ex- 
erting controlling influences on the course and 
rate of the combustion are: (1) an initiating 
process that starts as a surface reaction and 
produces higher aldehydes, (2) a series of 
homogeneous reactions through which the higher 
aldehyde is reduced in a stepwise manner to 
formaldehyde, and (3) a reaction that occurs 
simultaneously with (2) and results in the alde- 
hyde undergoing thermal decomposition. 


Alkylation of Benzene with Cyclo- 
paraffins in the Presence of Sulfuric 
Acid, V. N. Ipatierr,.H. Pines Anp B. 
B. Corson, Jour. Am. Chem. Soc. 60 
(1938), pp. 577-8. 

Cyclopropane and methylcyclobutane alkylate 
benzene in the presence of cold 96% sulfuric 
acid to give n-propyl and t0amylbenzene, respec- 
tively. Cyclopentane does not alkylate benzene 
under the same experimental conditions. 


The Selective Hydrogenation of De- 
rivatives of Naphthalene and Dipheny], 
D. M. Musser AnD H. Apxrns, Jour. Am. 
Chem. Soc. 60 (1938), pp. 664-9. 


The monohydroxynaphthalenes and diphenyls 
and their ethers have been submitted to partial 
hydrogenation over Raney nickel and copper- 
chromium oxide. The cost of the hydrogenation 
for a fairly large number of these compounds 
has been determined. Also, tetralin was made 
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for the first time over copper-chromium oxide, 
This catalyst has the advantage over Raney 
nickel that further hydrogenation does not occur 
at 200° C. Tetralin can, however, be made at 
100° C., or lower by using Raney nickel as 
catalyst. 


Manufacture: 


Processes and Plant 


Dephlegmator Efficiency, H. A. Wes- 
BER AND G. L. Brincer, Ind. & Eng. Chem. 
30 (1938), pp. 315-18. 


The authors state that the value of a de. 
phlegmator or partial condenser as a rectifying 
device is an unsettled problem. The rectification 
in a partial condenser can take place under 
widely varying conditions, and in most cases 
equilibrium conditions do not prevail, thus mak- 
ing the efficiency of the condenser much less 
than is predicted by theory. A graphical method 
of determining the efficiency of a dephlegmator 
is presented. This is to be used in conjunction 
with the McCable and Thiele method of deter- 
mining the efficiency of a rectifying column. 
The method presented is general, and is inde- 
pendent of the actual mechanism of condensa- 
tion taking place in the dephlegmator. It offers 
a convenient and simple means of testing and 
comparing different dephlegmators as to effi- 
ciency, and may be of value in designing more 
efficient partial condensers. Typical data are 
presented for a laboratory dephlegmator. The 
dephlegmator was found to be equivalent to 
about one-half a theoretical plate. 


An Investigation Into the Cost of Oil 
Absorption Plant for Natural Gasoline 
Recovery at High Pressure and Low 
Temperature, A. H. Nissan, Jour. Inst. 
Pet. Tech. 24 (1938), pp. 69-111. 


One of the most important methods for gaso- 
line recovery from natural gas is the oil-absorp- 
tion process. In this process the quantity of 
gasoline absorbed by the oil varies with the op- 
erating pressure and temperature. The author 
considers a concrete case assuming a reasonable 
composition for the initial gas and for the final 
product. A series of absorption plants operating 
under pressures from 1 to 6 atmospheres at a 
constant temperature of 30°C. have been de- 
signed. Thus operating conditions were investi- 
gated for varying pressures at constant tempera- 
ture. Another series of absorption plants work- 
ing under a constant pressure of 1 atmosphere 
but at temperatures varying from —10°C. to 
30° C. were designed in order to study the ef- 
fects of varying temperatures at constant pres- 
sure. Capital charges and operating costs were 
determined for each of these plants. From the 
information so obtained, a choice was made as 
to the most economical system. The conclusion 
is that a compression plant operating at four 
atmospheres pressure and 30° C. costs substan- 
tially the same sum of money as a plant operat- 
ing at one atmosphere and 20° C. The operating 
cost of the plant operating at one atmosphere 
and 20°C. is slightly higher than that of the 
compression plant. However, all things consid- 
ered, the author favors the plant operating at 
20°C. and one atmosphere pressure. Design 
data and calculations are presented in great 
detail. 


The Question of the Storage Stability 
of Motor Fuels, Anon., Oel, Kohle, Er- 
dol, Teer 13 (1937), pp. 935-40. 


Cracked or “aromatized” gasolines and _ syn- 
thetic motor fuels have limited storage stability 
on account of their contents of unsaturated hy- 
drocarbons. A quick method of testing storage 
stability has been developed. One hundred cc. of 
the fuel is allowed to drop from a dropping 
funnel upon a weighed glass dish standing on 4 
boiling water bath. The dropping is timed s0 
that the liquid vaporizes immediately in a cur- 
rent of air. Any inert gas can be used in place 
of air. The dish is dried at 105° C. for 30 min 
utes and weighed. 


Olefins and Conjugated Dienes from 
Gas Oil, H. Tropscn, C. L. THomas, G. 
EcLorF AND J. C. Morrett, Ind. & Eng. 
Chem. 30 (1938), pp. 169-72. 


Gas oil was cracked under conditions of high 
temperature and low pressure, as for example, 
950°C. and 175 mm. absolute pressure, with 4 
contact time of 0.05 seconds. Under these cont 
ditions gas oil yields useful products correspone- 
ing to 73 ‘percent by weight of the charge. 
The weight percent of these particular products 
useful in chemical synthesis are: ethylene, 28.2 
percent, propene, 19.7 percent; butadiene, 
percent; butenes, 8.3 percent; pentadiene, 
percent, and higher conjugated dienes, /.¢ . 
cent based on the gas oil reacted. Also 10. 
percent of a gasoline of high antiknock value 
was produced. The yield of butadiene was foun 
to be not greatly influenced by temperature 
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@ You don’t have to see the fire. You don’t have 
to aim the extinguisher right at the blaze. That’s the 
uncanny thing about LUX extinguishers . . . the way 
they throttle invisible fires . . . fires burning deep 
in the recesses of intricate equipment, or hidden 
in a maze of complicated piping. 


When LUX carbon dioxide snow-and-gas leaves the 
nozzle, it is expanding 450 times its original 
volume. It drives around corners, through tiny 


crevices. 


More than that, LUX snuffs out all kinds of fire. It 
takes even a running gasoline blaze in its stride. 
Also, LUX is the fastest known extinguishing agent. 
Yet it is harmless to man or materials. 

Be ready for fire. Have your plant LUX- 
equipped. Write today for complete fire 
protection file. 


Walter Kidde & Company 


27 West Street, Bloomfield, N. J. 
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over the range 800° to 1000°C. or pressure 
over the range 50 to 500 mms., provided the 
oil was gasified to the extent of 50 to 75% of 
the charge. 


Studies on Crystallization of Paraffin 
Wax, R. Fussteic, Petroleum Times 38 
(1937), pp. 821-3. 


e author believes that “‘amorphous” wax 
particles are surrounded by two films, the outer 
of resin-like nature, and the inner of viscous hy- 
drocarbons. Removal of the outer film permits 
the growth of plate crystals. Removal of the 
second film reduces the surface tension suffi- 
ciently to allow crystallization in needles. For 
pressing, and particularly for sweating, a well- 
developed needle structure is desirable, so that 
the oil may run away from the cake freely. It 
has been found that a wax distillate containing 
plate-type wax will form needles if it is warmed 
and then quickly chilled by contact with cold 
water. A tractionating chiller using this prin- 
ciple has been developed. The warm stock is 
sprayed on the surface of cold water. Conven- 
tional solvent dewaxing gives a wax free {fil- 
trate, but a wax scale that crystallizes in plates. 
To obtain needles use can be made of the frac. 
tionating chiller with a mixture of solvents, e.g. 
95 parts benzol and 5 parts phenol, in place of 
cold water. The warmed distillate is sprayed on 
the surface of the solvent. A highly concen- 
trated needle structure is obtained amounting 
to 25 percent of the charge. The balance is a 
solution of oil in the solvent. Wax concentrates 
obtained by the use of this procedure both in 
the case of cold water and chilled solvents have 
given well-developed needle structures that are 
easily sweated to give a foots oil with a settin 
point below 0°C. It is claimed that lngeenal 
yields of wax are obtained and that the method 
is simpler than the conventional procedures. 


Electrical and Chemical Studies of 
Oil Oxidation, J. C. Batssaucn, R. G, 
LaRSEN AND J. L. Onctey, Ind. & Eng. 
Chem. 30 (1938), pp. 287-93. 


A summary of the effect of solvent refining 
on the physical, chemical and electrical proper- 
ties of an oil is briefly given in tabular form. 
The results are indicative of the type of results 
that may be obtained by a study of a more ex- 
tensive series of solvent-refined oils. They show 
that both extract and raffinate fractions should 
be studied, and that the properties of the orig- 
inal oil are usually intermediate between the 
two extreme fractions. Emphasis is placed on 
the design of equipment used in the studies, 
and the procedure for electrical tests. 


Experiments on Pipe Coatings, C. 
FITZGERALD AND M. G. JoHnson, Ind. & 
Eng. Chem. 30 (1938), pp. 294-6. 


Among the many coating materials tested at 
Spindle Top Gully one has proved of particular 
promise. This is celluloid, or cellulose nitrate 
plastic. The celluloid was applied in two spiral 
wraps of transparent stock 5 mils thick and 
bonded to the pipe with an adhesive. After three 
years in a highly corrosive soil the results were 
so satisfactory that tests on an operating line 
appeared to be warranted. These tests are de- 
scribed. Another coating of some promise, al- 
though as yet in the early experimental stage, 
is pure rubber. Some of the preliminary results 
in the use of rubber are described. 


Liquid-Level Control Apparatus, R. 
E. Hersu, E. M. Fry ann M. R. FENSKE, 
Ind. & Eng. Chem. 30 (1938), pp. 363-4. 


Nearly all of the methods used for controlling 
liquid levels or liquid-liquid interface levels, de- 
pend on the use of floats at the surface or at 
the interface, or on a differential manometer 
mechanism. The authors describe simple and 
compact mechanisms for controlling interface 
levels or liquid levels. These devices operate on 
the differences in electrical conductivity of the 
two liquids at the interface, or of the liquid 
and air at the surface. Such a device for con- 
trolling the interface level in a lubricating oil 
extraction tower using a number of different 
solvents has been in satisfactory operation for 
more than a year. The apparatus consists essen- 
tially of electrodes at the interface and a means 
for utilizing the small current flowing through 
the solvent to operate a relay which, in turn, 
regulates the flow mechanism. Diagrams of the 
oo are given, as well as descriptive de- 
tails. 


Products: » Properties and 
Utilization 


Influence of Gaseous Electric Dis- 
charge on Hydrocarbon Oils, L. J: 
BerBericu, Ind. & Eng. Chem. 30 (1938), 
pp. 280-6. 


An investigation into the effect of gaseous 
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Here a Chaplin-Fulton High-Pressure Regulator and a C-F Low- 
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electric discharge on insulation oils was begun 
several years ago. After confirming earlier 
work, a search was made for addition agents 
that would reduce the large gas evolution from 
paraffinic oils that normally possess high oxida- 
tive stability. It was fount that when aromatic 
compounds were added to the oil the gas evo- 
lution was markedly reduced. Indirect evidence 
was obtained that hydrogenation of the addition 
compounds takes place. The vapor pressure of 
the compound, and the viscosity of the oil 
appear to influence the diffusion of the com- 
pound into the zone of reaction. 


Melting Point Studies of Binary and 
Trinary Mixtures of Commercial 
Waxes, J. R. Kocu, G. J. HABLe anp L. 
WRANGELL, Ind. & Eng. Chem., Anal. Ed. 
10 (1938), pp. 166-9. 


A method is described for the determination 
of melting points of wax mixtures. The appa- 
ratus used comprises a brass plate to which 
twelve aluminum pellets are fastened by means 
of the waxes the melting points of which are 
to be determined. The melting point is the 
temperature at which a particular pellet drops 
from the brass plate. Typical melting point 
graphs are given for mixtures of paraffin, bees- 
wax, candelilla, ozokerite, carnauba, and Montan 
waxes. 


Flow Properties of Asphalts, R. N. 
TRAXLER, Ind. & Eng. Chem. 30 (1938), 
pp. 322-4. 


In the processing, handling, and utilization of 
asphalts, their flow properties are highly im- 
portant, and the usefulness of asphaltic mate- 
rials in service is dependent to a great extent 
upon their rheological characteristics. Although 
numerous empirical tests such as penetration and 
ring and bail softening point have been widely 
used to evaluate the consistency of asphalts, 
most of these measure two or more properties 
simultaneously. The purpose of the author is to 
describe briefly the rheological methods that 
have been useful in investigating the flow prop- 
erties of asphalts and to point out some of the 
advantages to be obtained by the use of these 
absolute methods of measurement. Methods are 
described for measuring low and high viscosities 
in absolute units and he evaluating the flow of 
nonviscous fluids. The capillary tube or rotating 
cylinder type of viscometer is recommended for 
low viscosities (less than 50,000 poises). The 
latter instrument, or a viscometer utilizing the 
principle of the falling coaxial cylinder, is sug- 
gested for measuring the viscosity of highly 
viscous asphalts. The flow properties of non- 
viscous bituments (e.g., most air-blown asphalts) 
can best be evaluated with a rotating cylinder 
type of viscometer. Properties of asphalt that 
have been recognized by means of sensitive 
rheological methods are the existence of viscous 
and nonviscous asphalts, the phenomena of age 
hardening, thixotropy, and elasticity, the precise 
evaluation of change of consistency with tempera- 
ture (susceptibility), and the evaluation of min- 
eral powders as fillers by measuring the vis- 
cosities of viscous asphalt-mineral mixtures. 


Study of Ball Packings for Labora- 
tory Rectifying Columns, A. R. GLas- 
cow, Jr., AND S. T. ScHicktanz, J. Res. 
Natl. Bur. Standards 19 (1937), pp. 593- 
603 (Research Paper No. 1049). 


The purpose of the investigation was to ascer- 
tain the effect of (1) nature, (2) surface area, 
and (3) size of the packing material on the 
efficiency, hold-up, and related properties of 
laboratory columns. Ball type packing was 
selected because the surface area could be easily 
determined, the area of contact between indi- 
vidual units is small, the distribution of the 
acking is fairly uniform, and the volume of 
ree space is practically independent of the size 


" of the balls. The binary so ution composed of 


(CHz2)2Cle and CeHe was used in the test. The 
column was 25.8 mm. x 140 cm. Balls of glass 
2.95 and 3.80 mm. in diameter, of lead 2.05 
and 4.05 mm. in diameter, and copper 4.00 mm. 
in diameter were studied. The results were com- 
pared with those obtained when brass jack chain 
packing was used. Determinations were made of 
column hold-up, vapor velocity, and surface area 
of packing. The chains and the lead balls of 
2.05 mm. diameter gave the greatest efficiency. 
It was concluded that the heat conductivity 
and the nature of the packing material had no 
effect on the efficiency of separation, liquid- 
hold-up, or throughput of stills. The efficiency 
of separation is directly proportional to the - 
surface area exposed in a packed column, an 
is approximately linear with the reciprocal 0 
the diameter of the balls. Column hold-up was 
found to be approximately linear with the total 
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surface area of the packing. Data are presented 
in detail in four tables and two figures. 


Packing Materials, M. R. FENsKE, S. 
Lawroski AND C. O. Toncperc, Ind. ¢ 
Eng. Chem. 30 (1938), pp. 297-300. 


In a previous study of packing materials the 
columns used had an inside diameter of 0.62 
to 0.80 inches. Data on a 2 inch diameter col- 
umn were incomplete, but are now given. The 
helix-type packing was again found to be more 
suitable for fractional distillation columns than 
any other type of packing material, both as 
regards efficiency and throughput. It was found 
that for certain packing materials, particularly 
the wire helix type, the decrease in efficiency 
between columns of 2-3 cm. and 5 cm. in 
diameter was not as marked as expected. Good 
efficiencies were found to be possible in 5-cm. 
diameter columns. With fine wire helix type of 
packing in 5-cm. diameter columns it was possi- 
ble to obtain good throughputs and from forty 
to fifty theoretical plates in a column 100 
inches long. With certain types of packing ma- 
terials it was found to be possible to have a 
pressure drop of 0.2 to 1.0 mm. of mercury per 
theoretical plate, and at the same time to obtain 
reasonable throughputs and efficiencies. Certain 
packing materials were found to possess rela- 
tively high efficiencies, but to permit only low 
throughputs. The wire helix type of packing 
combines high efficiency and good throughput, 
with low pressure drop per theoretical plate. 


High- Vacuum Gas-Analysis Appa- 
ratus, E. C. Warp, Ind. & Eng. Chem. 
Anal. Ed. 10 (1938), pp. 169-71. 


The method and apparatus for the accurate 
fractional analysis of low-boiling hydrocarbons 
is described, in which a vacuum of the order 
of 1 mm. of mercury absolute pressure is used. 
Separation is accomplished in a condenser train 
with temperatures controlled by liquid air. A 
small gaseous sample, usually about 150 cc. is 
sufficient for a complete analysis. The time re- 
quired for an analysis is approximately two and 
one-half hours. The ease of separation of two 
hydrocarbons varies directly with the ratio of 
their vapor pressures at the particular tem- 
perature employed. This ratio increases mate- 
rially as the temperature is reduced. Therefore 
it is desirable to effect a separation at the 
low temperatures attainable under high vacuums. 
It is stated that individual components are de- 
termined within 0.02 to 0.1 per cent, depending 
on their concentration in the original sample. 
Results secured by this method have been used 
for equipment design and plant control over a 
period of years. Samples of typical analyses 
are given. 


Determination of the Mercaptan Con- 
tent of a Gasoline, W. Krause, The 
Chemist Analyst 27 (1938), Jan., p. 14. 


One hundred cc. of sour gasoline that has 
been washed with dilute sodium carbonate to 
remove hydrogen sulfide, is titrated with a cop- 
per solution prepared in a manner described, 


. and so that one cc. of the solution equals one 


mg. of mercaptan sulphur per 100 cc. of gaso- 
line. For the use of treaters in the refinery a 
chart can be made whereby the number of cc. 
of copper solution will give directly the amount 
of sulfur required to break out the mercaptan 
from any given quantity of oil. If the Hoover 
process of treating with copper chloride and 
clay is used, one mg. of mercaptan sulfur per 
100 cc. will require 0.01 cu. ft. of oxygen per 
barrel of gasoline. 


An Instrument for Indicating and 
Recording Traces of Hydrogen Sul- 
phide in Coal Gas, J. B. Reep, Jour. Soc. 
Chem. Ind. 57 (1938), pp. 43-4. 


Although the instrument described was devel- 
oped in connection with the detection of hydro- 
gen sulphide in coal gas, it should be equally 
applicable to other gases. The author states that 
a suitable test for control purposes must be 
sensitive and capable of dealing with concen- 
trations of hydrogen sulphide well below one 
part in a million. In the development of the 
instrument the requirements were that it should 
be simple and rapid in application, and that it 
should give a continuous record. These require- 
ments are not satisfied by any existing instru- 
ment or method. A stain of lead sulphide 19 
formed on a strip of impregnated paper, through 
which the gas is passed. Complete absorption 
takes place at gas rates up to three cubic feet 
per hour per square inch of phone: Measurement 
of the extent of stain is made by use o! 4 
light-sensitive cell and a suitable source 0° 
light. Diagrams of the instrument are givet, 


and a description of many details. 
~_ 
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PYROMASTER POTENTIOMETER 


A Free-Vane *Temperature Controller with simple throttling range 


and automatic reset adjustments for continuous processes .. . 


OMBINING in a single compact 
instrument the features of (1) 
the reset Free-Vane air-operated con- 
trol mechanism, and (2) surprisingly 
simple Pyromaster potentiometer 
electric temperature measuring sys- 
tem, this Bristol’s Reset Pyromaster 
offers a simple and direct method 
of obtaining close temperature con- 
trol in continuous processes. 


Bristol’s Reset Free-Vane Pyro- 
master Controller is exceedingly 
flexible in application. This flexi- 
bility, made possible through the 
use of a wide-throttling and auto- 
matic reset mechanism of simple 
and unique design, enables the user 
to easily adapt his controller to any 
one or all of the conditions (lag 
and load changes) that may be en- 
countered, without removing the 
chart, chart dial, or disturbing the 
chart record. 


The Reset Free-Vane Pyromaster 
Controller makes it possible to ap- 
ply air-operated control to proc- 
esses involving temperatures up to 
3000°F. Ranges from 0 to 100°F. 
and up are available. This controller 
has the exceedingly desirable fea- 
ture of employing electrical con- 
ductors between the instrument and 
the temperature sensitive element, 
which can be quickly repaired on 
the job if broken. Also the tem- 
perature-sensitive element can be 
replaced by the user if it becomes 
broken. Moreover, it lends itself 
well to applications where the dis- 
tance between the instrument and 
the point of measurement is con- 
silerable. In addition it embodies 
al! of the desirable features of elec- 
trical temperature measurement. 
Write for Bulletin 507R. 





% Furnished both as a resistance the¢mometer and as a pyrometer 


THE BRISTOL COMPANY 
WATERBURY, CONNECTICUT 


Branch Offices in Principal Cities 
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New Equipment for the Modern Plant 








Valves 
HENRY VOGT MACHINE COMPANY 


Henry Vogt Machine Company, 
Louisville, Kentucky, announces that 
Vogt drop forged steel valves made by 
the company are now available with 
Parkerized valve bonnets, bonnet nuts, 





packing glands and packing nuts. Thus 
rust proof process eliminates galling of 
threads due to atmospheric corrosion, 
thereby making it easy to service the 
valves and maintain high operating ef- 
ficiency. 

Another new feature is the identifica- 
tion disc which is held in place by the 
handwheel nut. This disc records the 
valve size, catalog number, working 
pressure and temperature and style of 
trim, this making it easy to order 
proper replacement parts if that should 
be necessary. 


Rotary Meter 


PITTSBURGH EQUITABLE METER 
COMPANY 


The Pittsburgh Equitable Meter Com- 
pany, 400 N. Lexington Avenue, Pitts- 
burgh, Pennsylvania, has recently an- 
nounced the Pittsburgh Rotary Meter, 
an addition to the existing Pittsburgh 
line of meters for 
measuring petro- 
leum products. This 
latest development 
is. 6aid to fill .a 
speedy and accurate 
large capacity meter 
for bulk-plant and 
tank-truck service. 
These meters had 
over 2% years of 
actual service tests 
before any public an- 
nouncement was 
made. 

The manufacturer 
claims there are two 





; factors responsible 
Pittsburgh for the accuracy 
Rotary Meter’ with which _ these 
meters measure. 


First, they measure through true posi- 
tive piston displacement. Second, they 
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are precision built to exacting stand- 
ards. 

It is stated that due to the extremely 
small frictional resistance of the meter 
to pipe line flow, the Pittsburgh Rotary 
can be successfully used on many grav- 
ity fiow installations where meters pre- 
viously have not been considered prac- 
tical. 

The meter is built in two sizes, name- 
ly, the No. 250 for 2-, 2%4-, and 3-inch 
services and having a maximum capa- 
city of 250 gallons per minute, and the 
No. 500 for 3- and 4-inch connections 
with an operating range up to 500 gal- 
lons per minute. A complete line of 
registers and accessories is available. A 
full description of the Pittsburgh Ro- 
tary Meter will be found in the Pitts- 
burgh Equitable Meter Company’s Bul- 
letin OG-121, which will be sent to 
those interested upon request. 


Strainer 
ELLIOTT COMPANY 


Elliott Company, Jeannette, Pennsyl- 
vania, announces the new Elliott Type 
K self-cleaning strainer for application 
where a relatively large quantity of fine 
dirt, sand, etc., is to be removed from 
water which has already passed a 
traveling screen or conventional twin or 
single strainer. Under such conditions a 
twin strainer is not practical, due to the 
enormous basket area required to pre- 
vent almost constant changing and 
cleaning the basket. The self-cleaning 
strainer will deliver a continuous flow 
of clean water under these conditions 
with no more attention than is required 
by motor-driven centrifugal pump, the 





Elliott Self-Cleaning Strainer 


manufacturer states. The Type K 
strainer is automatically cleaned by a 
continuous back-flushing of the strain- 
ing element obtained by building the 
straining’ element of a series of strain- 
ing cartridges, which fit in channels in 
a slotted brass cage. A rotating element 
is slowly turned by a. geared electric 
motor and straining cartridges are 
blanked off one by one and back flushed 
by a portion of the strained water. This 
construction has the added advantage 
that individual cartridges can be readily 
pulled out for inspection or replace- 
ment. The type T self-cleaning strainer 
is available in sizes from 4-inch to 24- 
inch for pressures from 25 pounds to 
125 pounds gauge. It is not designed 
for suction service. Either an a.c. or d.c. 
motor of any electrical characteristics 
can be furnished. 


Wrenches 
J. H. WILLIAMS & CO. 


J. H. Williams & Co., 75 Spring 
Street, New York, N. Y., announces an 
improved type of carbon steel wrench 
in a standard line consisting of 50 pat- 
terns and more than 1000 sizes. These 
wrenches are approximately twice as 
strong as old-fashioned carbon steel 
wrenches and average 93 percent as 
strong as alloy steel wrenches of sim- 
ilar size. 





Williams Wrench 


The unusual strength characteristics 
of these wrenches are said to result 
from the fact that they are drop-forged 
from improved quality carbon steel 
and specially processed to the exacting 
specifications of the manufacturer. 

These improved wrenches cost no 
more than old-fashioned carbon steel 
wrenches, and considerably less than 
alloy wrenches. Other advantages 
claimed include: better hand grip and 
greater and safer bearing on the nut. 

The company recommends its car- 
bon wrenches for most industrial uses 
and its chrome-molybdenum wrenches 
for automotive and other purposes 
where operation in close quarters 1s 
required, where higher polishing and 
chrome-plating is desired, or where 
that extra 7 percent of strength 1s 
essential. 


Air Filter 
STAYNEW FILTER CORPORATION 


Staynew Filter Corporation, Roches- 
ter, N. Y., manufacturers of Protecto- 
motor products, recently announced a 
new dry type air filter possessing ad- 
vantages for industrial and domestic 
air conditioning. The new filter, known 
as the Wire-Klad, has, among others, 
the particularly desirable’ feature of 
flame-resistance — fulfilling the provi- 
sions set forth in Section 150 of the 
National Board of Fire Underwriters, 
Pamphlet No. 90. Thus its installation 
is practical in many instances wihiere 
fire hazard might otherwise exist. 

The descriptive name, Wire-K!ad, 
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DIFFERENT IN SIZE... ALIKE IN STEEL 


It's a big jump from a 36-inch gear to one of 16 feet 
weighing 53,000 pounds. Yet their case histories 
show that such widely varying sizes can be handled 
with one steel. In these instances a Manganese- 
Molybdenum (0.15 to 0.20% Mo) steel was used. 

In the large gear simple annealing, normalizing 
and drawing proved sufficient to produce uniformly 
good physical properties. The smaller gear permitted 


oil quenching and drawing to even higher physical 





properties. And, despite the wide variations in sec- 
tions, no casting defects or machining difficulties 
were encountered in either of the two products. 
Such is the versatility of Moly cast steels. Our free 
book, “Molybdenum in Steel,” tells more about 
them; and our accumulation of practical field data is 
available to engineers and production executives 
toward the solution of any specific iron or steel prob- 
lem. Climax Molybdenum Co., 500 Fifth Ave., N. Y. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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PROPORTIONEERS, INC. 


Associated with Builders Iron Foundry 
31 Codding Street Providence, R. I. 
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Stanew Filter 


refers to the wire mesh reinforcement 
of the fins. The fin construction affords 
large filtering area in relatively small 
space. The wire mesh reinforces the 
filtering medium so strongly that the 
filter can be cleaned indefinitely by 
high pressure air or vacuum. 

Several kinds of filtering media to 
suit varying conditions are available. 
The most usual are cotton or a wool 
felt-like material known as Feltex. 
This latter medium is practically im- 
pervious to the passage of even micro- 
scopic dust particles, yet offers ex- 
tremely low resistance to air flow. 

Economy is an important point in 
favor of this new air filter. Although 
the highest grade materials and work- 
manship are used throughout, the ini- 
tial cost is low, due to careful design 
and the ingenious use of wire mesh. 

If exposure to oil or greasy sub- 
stances makes cleaning with a solvent 
necessary, the wire reinforced filter in- 
sert can be easily lifted from the frame. 
This filter also possesses the advantage 
of low replacement cost when finally 
worn out, as wire reinforced filter in- 
sert only need be replaced. 

Standard and special sizes are avail- 
able. There are three standard depths, 
2, 4 and 6 inches, and four standard 
sizes, 20x20, 16x20, 16x25 and 20x 
25-inch. With the thought in mind that 
many installations require special sizes, 
these will be furnished at no extra cost 
if within reasonable limits 


Submersible Pump 
BYRON JACKSON COMPANY 


Byron Jackson Company, Los An- 
geles, has placed on the market a new 
submersible deepwell turbine pump. In 
this design the motor is below and not 
above, the turbine bowls. The propell- 
ing shaft is very short and the unusu- 
ally long, small-diameter motor oper- 
ates submerged at all times in the well 
water. However, the liquid pumped does 
not come in contact with the electrical 
parts or motor bearings, as these are 
enclosed in an oil-filled case with a 
mercury seal where the shaft passes 
through at the top. The turbine and the 
submersible motor form a compact unit 
that is attached to and supported by 
the discharge pipe. A submarine ar- 
mored cable and a small copper oil 
tube, form the only connection (aside 
from the discharge pipe) between the 
pumping unit and the ground surtace. 
The submersible is said to operate 





equally well and without frequent at- 
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PRODUCTS 


ASME Class I Welded Vessels 
Towers and Tanks, Riveted or Welded 
Agitators 

Absorbers 

Condenser Boxes 

Heat Exchangers 

Pressure Vessels 

Stills 

Still Bottoms 

Fabricated Plate Work 

Special Machinery 

Angle Bending 

Any Special Equipment for Refineries 


FACILITIES 


X-ray Equipment 

Stress Relieving Furnace for towers 
up to 17 feet diameter, any length 

Metallurgical Laboratory 

Tank Shop 

Steel Shop 

Foundry 

Complete Machinery Plant 

Complete service for building made- 
to-order equipment. All-welded or 
riveted vessels 

Chrome-Nickel and Alloy Welding 
and Machining 

Rail or Water Shipments 





A Great Shipbuilding and 
Engineering Plant 


and also: A Great Plant for Refinery Eculnanail 



























and Engineering Developments 


May we extend an invitation to you to consider this 
great plant a part of your engineering department, 
its many facilities are always available for the con- 
struction of equipment required in your operations. 

You will find in our many shops, foundry and 
machine shops every needed facility for building of 
special or standard equipment, plus furnaces for 
stress relieving, x-ray and all equipment needed for 
Class I construction. Your inquiries are invited. 


SUN 


SHIPBUILDING & 
DRY DOCK COMPANY 
CHESTER, PA. 








May, 1938—A Gulf Publishing Company Publication 








a Ee NOI 






tention, in deep or shallow wells, 
crooked or straight wells, sumps or 
natural bodies of water. 

Naturally, this new unit embodies 
many engineering features that are new 
to the turbine pump industry. The mo- 
tor is a squirrel cage induction type 
and its rotor is carried on two ball 
bearings, one of which is a radial thrust 
to take both the small weight of the 
rotary parts, and the hydraulic load. 
The other ball bearing is of radial type, 
and its chief function is to center the 
rotor. A high dielectric oil is circulated 
through the entire windings at all times 
and, although the small copper tube 
affords a means for replenishing the oil 
supply, motors have operated continu- 
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BONNEY 





Complex Piping Installations Simp ified With 
WELDQOLETS:THREDOLETS 





ously for several years without adding 
to or changing the oil supply. 

Water is sealed out at the top by 
mercury in a rotating cup that is at- 
tached to the motor shaft. A cylindrical 
sleeve is placed around the motor shaft, 
with one end attached to the motor 
casing and the other end submerged 
in the mercury. Thus the water and the 
motor oil are sealed off on their re- 
spective sides. 

Since the first unit was put in service 
in February, 1929, there have been 
some 12,000 horsepower of Submersible 
units installed. The first pump, set 450 
feet in a well and powered with a 50 
horsepower motor, still delivers its 
rated 250 G.P.M. against a 475-foot 
head. 





HE bigger the piping job, the greater the number of branch pipe take-offs—the bigger 


our savings wi 


e when Bonney WeldOlets and ThredOlets are used. 


eldOlets and ThredOlets are the only welding outlets that eliminate all cutting, 
threading and fitting of the main pipe. WeldOlets and ThredOlets are the only welding 

outlets that make branch pipe connections of full pipe "= 
In addition, their funnel-shaped outlets improve free flow conditions and reduce 


turbulence and friction to a minimum. 


Because of these features and the savings which WeldOlets and ThredOlets make 
ssible, snares contractors and others responsible for efficient piping installations 


ave standar 
new construction. 


ized on them when making branch pipe take-offs either for maintenance or 


Improve your next piping job and save with these fittings. Once used, you'll standard- 


ize on them. 


For full information write for Bulletin WT23 or see your nearest distributor. 


The names “WeldOlets” and “ThredOlets’”’ are Bonney trade marks 


registered in the United States Patent Office. Full patent yx 
for designs, principles and construction has been granted in t 


e 


United States and foreign countries. 





WeldOlets and ThredOlets Then weld by electric-arc or 
are quickly and easily in- oxy-acetylene method. A 
stalled. Select the position leak-proof joint of Full pipe 
of the outlet anywhere on strength is obtained. 

the main pipe, mark center 

lines and tack the fitting 

into position. 


They are easily 
*. 


installed! 


‘i 7 


On two-inch outlets or lar- A simple Vee weld is used 


ger the button is removed for attaching the branch 
after installation. A full in- when WeldOlets are used. 
spection of the inside of the If ThredOlets are used, the 
joint is possible when Weld- branch is screwed into posi- 
Olets and ThredOlets are tion. 

used. 


BONNEY FORGE & TOOL WORKS, Allentown, Pa. 
WELD©) 


° V7 LEK 


/) ~ m 
Unillei tor 


LETS: THREDO)LET 


4 = VIITG Be 


Stocked by Leading Distributors 
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Extractor 
REPS TOOL INC. 


Reps Tool Inc., 220 Delaware Ave., 
Buffalo, N. Y., announces the Reps 
Extractor which completely answers 
industry’s age-old riddle of extracting 
broken pipe and studs, it is claimed. 

The patented four-point grip pre- 
vents Reps Extractor from reaming 
and assures strong bite without ham- 
mering or pounding. Shallow. grip 
greatly lessens any expansion and jam- 
ming. 





Reps Extractor 


Built-in reamer automatically  re- 
moves burrs from pipe, eliminating in- 
terference with extractor’s bite and 
minimizing cause for expansion of 
broken piece. The extractor pulls 
rather than reams. 

Compact one-piece design makes the 
extractor strong, durable and easy to 
handle. Heat-treated forged steel with 
a Brinell hardness of 490 gives a tough- 
ness harder than any material with 
which the extractor will come in con- 
tact, such as iron, steel, bronze, brass 
or special alloys. Electrolytically plat- 
ed cadmium provides permanent rust- 
proof surface. The extractors release 
instantly from bite after job is com- 
pleted. 

Broken pieces of pipe are removed 
by inserting the extractor straight into 
the pipe so all four points bite at the 
same time. Turn the extractor with a 
wrench in the direction of the extrac- 
tor’s threads. To remove studs, screws 
or bolts, drill a hole in the exact center 
of broken part just deep enough for 
the extractor to get its shallow grip. 

The complete set of only 10 Reps 
extractors fits every size and class of 


- pipe, standard, heavy or extra heavy, 


from &%-inch to 2-inch. This same set 
of tools fits every size of studs, screws 
and bolts from 7/16-inch to 34-inch. 


Furnaces 
M. H. DETRICK COMPANY 


M. H. Detrick Company, Chicago, is 
distributing a new furnace construction 
catalog, “The Evolution of Furnaces,” 
which deals with furnace design as ap- 
plied to all types of furnaces. On these 
pages is an interesting outline of the 
development of furnace construction 











YOU CAN WELD 1001 JOBS 15% FASTER 
WITH THE 6-IN-1 “Shield-Arc” 


THE JOB SELECTOR of a Lincoln “Shield-Arc” 
Welder enables you to lower costs by having your pick 
of any TYPE of arc. It gives you selectivity and range 
equal to 6 special welders. You can get an arc that is 
especially designed for overhead or vertical work, one 
for high-speed, deep-groove welding, one for delicate 
tool welding, one for sheet metal, one for alloys, etc. 
In fact, you can get an arc of any characteristics you 


need to do the best welding possible on all classes of 


work. And at each setting of the Job Selector, you can 
get any SIZE of arc with “Shield-Arc’s” Current Con- 


trol for any one of 1001 welding jobs. 


Users of the 6-in-1 “Shield-Arc” report that its selectivity 
and range increases welding speed, improves weld quality 
and lowers costs as much as 15%. Mail the coupon for 


a free copy of a booklet which gives complete details. 


Send a free copy of the book explaining how I can lower 
welding costs with the “Shield-Arc” Welder. 


Name Position 





Company 





LINCOLN 


LARGEST MANUFACTURERS OF ARC 
WELDING EQUIPMENT IN THE WORLD 





Address 
City 
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over the last 25 years. This new 64- 
page, book is practically a manual on 
modern furnace construction. It deals 
with the latest methods of construction 
for arches and walls, engineered to 
give long life under severe conditions. 
Furnaces of all types. are covered, in- 
cluding those for burning pulverized 
fuel, oil and gas and stokers of various 
types. Specialized furnaces are shown, 
including wood burning and‘sugar mill 
bagasse. In each case, drawings of ac- 
tual furnaces are shown, demonstrat- 
ing .the latest methods of construction. 
Interesting developments in cracking 
stills of various types are dealt with, 
showing how temperatures are con- 
trolled and» heat losses reduced in re- 
finery processes. 

The book is a technical one which 


can be used for reference purposes 
since it covers dimensional details for 
arches of various types and air cooled 
and insulated walls. 


Desuperheater 


NORTHERN EQUIPMENT COMPANY 


Northern Equipment Company, Erie, 
Pennsylvania, recently introduced to 
the market the new Copes Desuper- 
heater, which_is designed for either 
total or partial elimination of the su- 
perheat from steam to be used for 
process work, or for auxiliaries built 
for reduced-temperature steam. It op- 
erates on steam from 212 to 1100° F., 
maintaining within close limits the de- 
superheated steam temperature,  re- 
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Polymerization . . . a process that 
takes waste gases from the crack- 
ing unit and turns them into 
polymer liquids of high anti- 
knock value for blending with 
regular fuel . . . is one of the 
most important chemical engi- 
neering achievements of 
the century. 


The new 100-octane-rating 
aviation gasoline increases 
engine power by almost 
a third! A memorable 
milestone in man’s con- 
quest of the air. 
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o higher speéd auto- 
motive engines. 
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Petroleum is the cheapest 
source of hundreds of vari- 
eties of alcohol ... also many 
fats, plastics, solvents, resins, 
soaps, medicines, anaesthet- 
ics, dyes, explosives and 
other products. 





New processes, new products, make ever more 
rigid demands on the quality of alkalies used by 
the petroleum industry. Producers, large and 
small, know that it pays to place the job of 
meeting these requirements in the able hands | 
of SOLVAY, America’s oldest and largest pro- _ 
ducer of alkalies. SOLVAY will fill your special — 
requirements as efficiently as your regular needs. . 
CAUSTIC SODA * SODA ASH * CAUSTIC POTASH 
CHLORINE « CAUSTICIZED ASH « PARA-DICHLOROBENZENE 
POTASSIUM CARBONATE .« AMMONIUM BICARBONATE 
ais CALCIUM CHLORIDE 
SODIUM NITRITE-* SALT — 


th Salsa ich i 





- ES SS a Ss a * » ~ es ete hace é . a Se RS Bes ae mate Si be 
SOLVAY SALES CORPORATION © Atkalies and Chemical Products Manufactured by The Solvay Process Company @ 40 RECTOR STREET, NEW YORK 
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the desuperheated steam. 

The desuperheater is installed in the 
steam line as a self-contained unit. The 
only connections needed are a water 
supply for desuperheating, a water or 
air pressure line for the diaphragm op- 
erator, and a drain to carry off excess 
condensate brought over by the steam 
when the desuperheater is first cut into 
service. 

















New Copes Desuperheater 


The flow of cooling water is con- 
trolled at the spray nozzle. A constant 
pressure drop is maintained across the 
nozzle, permitting a continuous supply 
of cooling water to be sprayed into the 
superheated steam in exact proportion 
to the demands, from. minimum to 
maximum flows. This fact, plus the 
positive action of the thermostatic tem- 
perature control element, assures de- 
pendable operation and sensitive con- 
trol under all conditions. 

Boiler feed water can be used as a 
cooling water supply. Air or water can 
be used to actuate the pilot operator of 
the water control valve. The unit is 
easily dismantled for cleaning by re- 
moving the lower cover of the mixing 
chamber. 


Welding Electrode 
HARNISCHFEGER CORPORATION 


Harnischfeger Corporation of Mil- 
waukee announces Smootharc “Har- 
mang”—another in its line of Smooth- 
arc welding electrodes. Designed for 
welding on parts subject to heavy im- 
pact, such as manganese castings, 
“Harmang” supplied the necessary 
toughness and hardness. Its base meta 
is nickel manganese steel, ranging from 
11 to 14 percent nickel manganese, 3% 
to 4% percent nickel. Carbon content 
is in excess of 1 percent. 

The slag coating which stabilizes the 
arc and protects the metal against loss 
of carbon and manganese is kept to 4 
minimum, so as not to interfere with 
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gardless of changes in temperature of 











HOW RESEARCH HELPS CUT YOUR FUEL BILL 


Se 


1 Less than thirty years ago, there was no satisfactory insulating material for high-tempera- 
ture industrial equipment. No known substance combined low conductivity and the necessary 
heat resistance. But in 1912, when Sil-O-Cel Brick and other diatomaceous silica insulations 
appeared, heat waste ceased to be a necessary evil. Later developments of the J-M Insulation Re- 
search Laboratory, notably Superex Blocks, made it possible for industry. to bring heat even 
more completely under control. Today, there is a Johns-Manville Insulation for every type of 


2 3200° F. is the temperature of this Ajax 
Northrup electric furnace, used to test high- 
temperature insulations in the J-M Labora- 
tories. Such temperatures, far above the ordi- 
nary range of industrial processes, make it 
possible to check in advance the exact behavior 


heated or refrigerated industrial equipment. 


3 Electrical current, accurately measured, is 
the source of heat for all thermal-conductivity 
tests in the J-M Laboratory. Power input to any 
heater in the laboratory may be measured at 
this switchboard to within 1% of 1%. 


6 “Jack” Switchboard to which is connected 
the thermocouples used in the various testing 
units. Here, with the aid of a single precision 
potenti: meter, temperatures are measured to 
within }4 of 1°F. Temperatures may be meas- 
ured at «pproximately 800 different points. 


of J-M insulations under severe conditions. 


5 Pipe Insulation is tested for thermal con- 
ductivity on these electrically heated pipe 
sections. The room is kept at constant temper- 
ature under thermostatic control. Accuracy is 
safeguarded at every point. 


A Measuring the efficiency of high-tempera- 
ture insulating materials is difficult, for ordi- 
nary testing equipment breaks down under 
high heat. But this J-M testing. unit gives 
accurate conductivity data up to 2600° F. 





INCE its beginning over 80 years ago, Johns-Manville has pioneered in 
the development of materials and methods to help industry control 
heat, and use it with maximum efficiency and economy. 

Today, it is conservatively estimated that J-M Insulating Materials are 
saving American Industry over $250,000,000 annually in fuel alone .. . 
bringing substantial benefits, too, through improved temperature control 
and better working conditions. In large measure, this achievement can be 
credited to the J-M Insulation Research Laboratory at Manville, N. J., 
scenes from which are shown here. 

The story of this laboratory and of what it is doing to solve tomorrow’s 
insulation problems is told in the handbook, “Heat.” This interesting book 
also gives useful information on the full line of J-M Insulations for all 
industrial purposes. If heat conservation is one of your problems, you'll 
find this book most helpful. For your copy, write Johns-Manville, 22 East 
40th Street, New York, N. Y. 


\ Johns-Manville 


INSULATIONS FOR EVERY TEMPERATURE... FOR EVERY SERVICE CONDITION 
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the rapid cooling required to form an 
austentitic deposit. With cold working 
such as hammering and peening, the 
soft manganese deposit becomes an ex- 
tremely hard martensite layer’ which 
offers great resistance to impact and 
abrasion. Smootharc “Harmang” oper- 
ates with the work negative and the 
electrode positive, and is built in sizes 
from % to ™% inch diameter, for use 
with currents ranging from 90 to 140 
amperes. 


Portable Potentiometer 
WHEELCO INSTRUMENTS COMPANY 
Wheelco Instruments Company, 1933 


South Halsted Street, Chicago, offers 
a new portable potentiometer specially 


designed and built for use in field or 
laboratory service. 


This precision instrument is built in 
three different models: Model 310— 
with cold junction compensator; Model 
320—with cold junction compensator 
and- run-up box; Model 330—with cold 
junction compensator, run-up box, and 
standard thermocouple line compensat- 
ing rheostat. 


When used with thermocouples, this 
unit becomes a checking instrument, 
whose accuracy and sensitivity is far 
higher than any direct reading py- 
rometer. 


Standardized with regulation stand- 
ard cell, and is equipped with precision 
slide wires and multipliers. Galvonom- 
eter is of regulation dual taut suspen- 





equipment. 


with one? 


Ww 


PHILADELPHIA, PA. 





HE advantages of the Sharples Cen- 
trifugal Acid Treating Process when 
treating with Fuming Acid are too im- 
portant to neglect. Very real Savings in 
oil and acid are not all. Time is greatly 
reduced. Accurate temperature control 
is easy. So is change-over to different 
stocks. Sulphur dioxide control is much 


simplified by the compactness of the 


Sharples has centrifugal experts who 
have literally lived with petroleum prob- 


lems for years. Would you like to talk 


The Sharples Specialty Company 
2335 WESTMORELAND STREET 








Wheelco Potentiometer 


sion type, complete with lock and zero 
adjuster. 

Scales are obtainable calibrated in 
millivolts or in degrees Fahrenheit or 
Centigrade, or both. It comes complete 
with instruction book and_ voltage 
equivalent tables. 


Oil Seal 


GARLOCK PACKING COMPANY 


Garlock Packing Company, Palmyra, 
New York, has announced a new pat- 
ented oil seal which is split or cut open 
and can be easily installed without dis- 
mantling the machine. This new product 
is called the Garlock Split-Klozure. 

It is applied by placing it around the 
shaft in the same manner as an ordi- 
nary packing ring is applied, instead of 
sliding it over the end of the shaft. The 
company states that with the develop- 
ment of this Split-Klozure the problem 
of providing an oil seal which can be 
installed without dismantling heavy ma- 
chinery is solved. The material used in 
the new oil seal is the same Garlock 
compound from which the sealing ele- 
ments in the regular Klozures are 
made. It is dense, non-porous and grain- 


Garlock Split-Klosure 
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“MULTI-LEAVES’’ for Filter Presses. 


(Manufactured under license from Oliver United Filters, Inc.) 


LEAF:—Our own improved design and construction. Stocked 
in 24", 30" and 36" diameter. 


Deeper drainage chamber—greater capacity. 


“B.W. D.” feature (Bottom Waste Discharge)—permits quick 
and frequent discharge of clay accumulation. 


Center Drain—gives better, drier cake. 
Reversability—doubles life of leaf. 


CLOTH: — New, dense textures allow less fines to pass. 
Stocked in Monel, KA2 Stainless,and KA2—SMO (4% 
Moly.). Extra heavy weight gives unusually long life. 


CLOSURE: —Welded method of attachment fuses leaf and 
cloth into one leakproof unit. 


Mutti- METAL 


For Better Performance at Lower Cost, consider these— 


“SINGLE DISCS“’ for Graytowers (Claytowers). 


CLOTH: —Weaves created especially for this work. 
Stocked in Monel, KA2 Stainless, Swedish Iron. 
Widths up to 14' 00". 


Advanced welding technique permits manufacture of Single 
Discs up to 20' 00" diameter. 


Single Discs preferable to segments—no joints, no leaks — 
cost actually less, having no waste overlaps. 


Largest discs can be passed through manhole. 


Outside edge finished with “‘Weldedge”’ binding which pro- 
tects screen and prevents injury. 





Your order in the morning brings shipment same evening. 





WIRE CLOTH 
FILTER CLOTH 





INCORPORATED 





WIRE CLOTH COMPANY 


1356 GARRISON AVE., BRONX BORO, N. Y 








ALL MESHES 







ALL METALS 























































less. It is inherently resilient and oil 
and heat resistant and has a low coeffi- 
cient of friction. The new seal is made 
in any shaft size from 3 inches to 52 
inches in diameter. 


Electric Soldering Pliers 


IDEAL COMMUTATOR DRESSER 
COMPANY 


Ideal Commutator Dresser Company, 
1531 Park Avenue, Sycamore, Illinois, 
reports that in answer to the increas- 
ing demand for a smaller low-capacity 
soldering’ unit, that would heat elec- 
trically, sweat joints without unsweat- 
ing adjacent connections, and eliminate 
the open flame hazards, it. has intro- 
duced the new No. 2 “Midget.” 

This tool has been designed especial- 


ly for soldering small objects and for 
work in restricted spaces and for ease 
of operation. A few typical applications 
are: For soldering small lugs and ter- 
minals up to 150 amperes, in close 
quarters on switchboards, motors, gen- 
erators—for various small radio and 
appliance soldering—for sweating joints 
on small copper tubing and fittings up 
to %-inch diameter. 

The small power requirement (300 
watts) permits the use of the unit on 
any standard lighting circuit without 
danger of overloading the circuit or 
burning out fuses. 

The pliers are made of cast bronze 
(long, slender, small jaws), so that they 
will fit into restricted spaces. The jaws 
are hinged at the back and have a 
spring, which holds them normally in 
the open position. 





TROY-ENGBERG STEAM ENGINE 


THIS COMPANY'S CHOICE FOR PUMP DRIVES 


The photograph above shows one of two horizontal Troy- 
Engberg Steam Engines recently installed in the Bay Petroleum 
Corporation’s refinery in Denver. This company wanted—and 
got—for its pump drives three things: dependability, operating 


advantages, and economy! 


There’s no need to re-emphasize the dependability of the mod- 


ern steam engine. 


That’s proved beyond question. 


As for 


operating advantages, it has many: quick-starting; high-starting 
and running torque; wide, easily controlled speed range; flexi- 


bility; conservative speed; no explosion hazard. 


It gets its 


name for economy from its low maintained steam rate; low oil 
consumption; little attention; and elimination of major ex- 


pense and maintenance. 


Bulletin 101 tells more about its 


economy ... more about how 43 leading companies can drive 
equipment for an average of 4% cent per kwh. Send for a copy. 


TROY ENGINE AND MACHINE CO. 





ESTABLISHED 1{870 


959 Railroad Ave. Troy, Pa. 
[ Troy Engine & Machine Co. 
| 950 Railroad Ave. 
| Troy, Pa. 

Gentlemen :— 
| Please send us a copy of Bulletin: 101 which describes in detail 
| the fesults of the surveys referred to above. 
Ta Oe CS PAPER ee Ae I an 
St Ti: kha ¢ She doeek Hethed O00 Sho bees cae Sb pias Sb eledeewes eke é 
| DE AAGbaN eens OSE hoc Gok okt'neacawdacdulnwsab fete scteeekccseabne 
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Radiation Thermometer 
THE BRISTOL COMPANY 


The Bristol Company, Waterbury, 
Conn., announces a new Radiation Py- 
rometer which uses as a temperature- 
sensitive unit, the Ardometer. This in- 
strument measures the surface tem- 
perature of hot objects or masses above 
1000°F., when the Ardometer unit is 
sighted so that it picks up the heat rays 





Bristol Radiation Pyrometer 


emitted. The temperature is recorded 
on one of Bristol’s potentiometers—on 
a round- or strip-chart recorder—or is 
indicated on a millivoltmeter pyro- 
meter. 

The Ardometer has this important 
feature: it can be sighted directly on 
the object in the furnace and in this 
position it measures instantly the tem- 
perature of the object itself. It follows 
with fidelity the temperature changes in 
the material on which it is sighted. 


Oil Strainer 


THE SHEFFLER-GROSS COMPANY 


The Sheffler-Gross Company, Inc., 
Philadelphia, Pa., has developed the 
Duofold Suction Oil Strainer which is 
made of semi-steel and has two perfor- 
ated baskets held in place by the cov- 
ers. This duplex construction allows 
one strainer to be cleaned while the 
other is in operation. 

The strainer baskets are large and 
have a straining area much greater than 
that of the oil intake pipe. 

Cleaning of one of the strainers is 
easily accomplished without interfering 
with the operation of the system. It is 
only necessary to turn the plug cock, 
deflecting the oil through the other 
strainer and remove the basket to be 
cleaned. 

Duoflo suction oil strainers are made 
in five sizes, 1%4, 2, 2%, 3 and 4 inches, 
to suit the requirements of the system 
installed. All suction strainers are 








Sheffler Oil Strainer 
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GASOLINE STORAGE TANKS 10 ft. diameter by 40 ft. long, 40 Ibs. pressure. 


ULCAN 


TULSA, OKLAHOMA 


Engineers and Manufacturers 
GASOLINE PLANT & OIL REFINERY EQUIPMENT 





All Materials and 


Workmanship 
General Steel Plate Manufactured Under 
and Pressure Vessel ASME or API 
Construction Requirements When 


Specified 


Complete VULCAN Gasoline Piant in East Texas 


BUBBLE TOWERS 7/16 in., 5 ft. diameter by 68 ft. BUBBLE TOWER 7/16 in., 7 ft. diameter by 89 ft. 
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flanged, and drilled to American Stand- 
ard Specifications. Each assembly is 
hydrostatically tested to 150 pounds 
per square inch before ‘shipment. 


Duoflo suction oil strainers can be 
applied _to industrial oil burning fur- 
naces, oil processing lines and in fact 
any place where oil is used as a fuel 
or in process. 


Gate Valves 
THE FAIRBANKS COMPANY 


The Fairbanks Company, New York, 
is offering a new line of U-Bolt Gate 
Valves, of 150 pounds steam working 
pressure and 225 pounds gas and liquid 
pressure. The valves are said to be de- 





signed to meet the demand for a rugged 
valve at low cost, and are adapted to 
service in the gas and petroleum indus- 
tries as well as for ordinary steam, wa- 


ter and air line. Simple in design, with 


but few parts, it can be taken apart, 
inspected and cleaned with a minimum 
of effort and time. The valves are made 
in sizes from ¥% inch to 4 inches. They 
are made with an iron body, are bronze 
mounted, and in all iron. Relief slots 
are provided in the threaded bonnet 
bushing which permit drainage back 
into the body chamber. This eliminates 
the possibility of freezing or clogging 
above the bonnet threads. Extra length 
pipe threads are provided to prevent 
long threaded pipe or nipples from 
damaging the diaphragm, seats or 
wedge. 





THE RIGHT 


ANG ile 
baWedatMstlesat as a t-lor-¥. 
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J-M Sea Rings. Ab- J-M Kearsarge Rod 











J-M F 





solutely automatic. 
Save power. Reduce 
wear on equipment. 


Packing. Retains its 
efficiency—note 
construction of 


Last longer. center block. 


J-M Service Sheet: 
Pliable. Resilient. 
Adaptable to all 
general sheet pack- 
ing purposes. 





J-M Kearsarge Boiler 
Gaskets assure a per- 
fect seal on hand- 
holes, manholes and 
tube plates. 





J-M Centripac. 


lax Packings 


Plaited construc- available in various 
tion. Specially de- styles to meet a wide 
signed for centrifu- variety of service 
gal service. conditions. 





J-M Mogul Pack- 


ing. An excellent 
utility packing for 
general service. 


R complete 
information 

on J-M’s com- 
plete line of pack- 
ings for the oil in- 
dustry, send for 
the J-M Packings 
Catalog. Address 
Johns-Manville, 
22 East 40th St., 
New York City. 


Rfo)abatsmiyicbanallcs 


PACKINGS 


For Every Oil Industry Service 


ONS MANVILLE! 
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Reversible Asbestos Glove 
INDUSTRIAL GLOVES COMPANY 
Industrial Gloves Company, 706 Gar- 
field Boulevard, Danville, Illinois, has 
just placed on the market a reversible 
asbestos gauntlet glove, known as Safe- 
guard No. 210-S, which fits either hand. 
The glove is said to afford ample pro- 





Safeguard No. 210-S 


tection in the handling of hot materials, 
and is said to fit comfortably. The glove 
is designed without seams on the palm 
or back of the hand, thus eliminating 
one of the main difficulties with as- 
bestos hand protection—that of ripping. 
All seams are in the fingers where 
there is little strain. The gloves are 
furnished in any length, either lined or 
unlined. 


Control 
LEEDS & NORTHRUP COMPANY 


Leeds & Northrup Company, Phila- 
delphia, announces a new air-actuated 
control, said to be simple and direct of 
action due to the use of the company’s 
development of a complete, automatic 
control to embody its Micromax re- 
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Leeds & Northrup Control 














LUNKENHEIMER 


350 Ib. SP VALVES 


for High Pressure Oil, 
Gas and Hydraulic Service 


BRONZE VALVES 


350 Ib. SP - 550° F. 
1000 Ib. GLP - 150° F. 


STEEL VALVES 
350 Ib. SP - 580° F. 


See these sturdy valves on 
display at the Oil Show— 
Lunkenheimer Booth Nos. 
67-68, Oklahoma Bldg. 


Lunkenheimer Distributors 
in all oil field centers are 
Fig. 1878 Globe 


Fig. 1879 Lift Check prepared to give prompt de- Mes a Pipes 
Fig. 1880 Swing Check : ‘ 
oe ane livery from stock. Si mance 


Also available with 
THE LUNK 


NH EIMER CO flanged ends. 


—~ QUALITY’ 
CINCINNATI, OHIO. U. S. A= 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT 318-322 HUDSON ST. NEW YORK 








BOILER LUBRICATING 
MOUNTINGS | DEVICES 
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corder. Records of actual refinery oper- 
ation, where -this control has recently 
been used with success to maintain 
vapor-line temperature of fractionating 
towers, demonstrates, it is said, the ex- 
tremely close limits within which, even 
in the face of large changes in process 
conditions, this new control maintains 
temperature. In its complete form the 
Micromax Pneumatic control employs 
two balances, an electrical balance for 
measurements and a pneumatic balance 
for control. The instrument is all in 
one compact unit and built like a ma- 
chine tool and comes from the factory 
completely assembled ready to install. 


e Our Exhibit 


INTERNATIONAL 
Taaiiealiy, 
EXPOSITION 


TULSA 


MAY. 4-21 


See- 


Electrodes 
METAL & THERMIT CORPORATION 


Metal & Thermit Corporation, 120 
Broadway, New York, exclusive agents 
for American Murex Corporation is 
offering two new electrodes for manual 
arc welding. 

The new Murex vertex electrode is a 
reverse polarity rod designed for weld- 
ing mild steel in flat, vertical and over- 
head positions, and is used for general 
shop work where positioning of parts 
during welding is not practical. It is 
also employed in structural welding, 





We invite you to visit our Shops while in Tulsa and see how TULSA TYPE Builds 
Right! At the Exposition inspect our complete Miniature Natural Gasoline Plant, built 


to one-sixth actual size. 








66-Inch and 78-Inch x 97-Foot TULSA TYPE Naphtha Rerun Tower 


Tulsa Boiler & Machinery Co. Co. 


WEST TWENTY-FIRST STREET & UNION AVENUE 
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such as, shipbuilding, bridge and build- 
ing construction. 

The new Murex Genex electrode is 
an all around type that may be used in 
all positions and readily bridges gaps 
between plates where assembly fit-up 
is poor. It is a straight polarity elec- 
trode. 

These electrodes serve to round out 
the Murex line, which includes 20 dif- 
ferent types of welding rods for mild 
steel fabrication, the repair of manga- 
nese steel parts, the building up of 
wearing surfaces, and for welding a 
number of the new high-strength, low- 
alloy steels. 


Pump 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 


Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wisconsin, has re- 
cently introduced an improved design 
of multi-stage pump into the high-pres- 
sure pump field. This pump is called 
the “Doubleton” type because of the 
use of double suction impellers, and 
the double balance of the rotating ele- 
ment. The double suction impellers 
provide axial balance and the positions 
of the successive volute passages which 
surround each impeller are made so as 
to largely equalize unbalanced radial 
forces on the impellers. These pumps 
are made with horizontally split cas- 
ings for pressures 1500 pounds and 
above. The design and bolting has been 
so worked out, based on the company’s 
experience with bolting high-pressure, 
high-temperature steam turbine casings, 
that no difficulty is experienced in 
maintaining a tight joint and retaining 
the advantages of the split casing con- 
struction. This pump is suitable for 
high-pressure applications such as oil 
pipe lines, boiler feed service, “descal- 
ing” pumps in steel mills, etc. 


Burette Lamp 
FOSTORIA PRESSED STEEL 
CORPORATION 


Fostoria Pressed Steel Corporation, 
Fostoria, Ohio, recently developed new 
Model 41-M Burette lamp, specifically 
designed for use with laboratory bu- 
rettes. This lamp features the well 
known ball and socket construction 
pioneered in the company’s, lighting 
equipment. 

Two bell type reflectors illuminate 
the two tubes, the light being supplied 
by a bayonet type, double contact, 25- 
watt candelabra bulb in each reflector. 
The ball and socket joint on each side 
permits instant adjustment to the par- 
ticular case. Overall size of 7%4x8 
inches makes the No. 41-M readily 
adaptable to the majority of burettes. 


Cosmetics for Workers 
DAVIS EMERGENCY EQUIPMENT 

COMPANY 

Davis Emergency Equipment Com- 
pany, 55 Vandam St., New York, an- 
nounces a new type of protective treat- 
ment for the hands of industrial work- 
ers. The treatment consists in the use 
of two différent creams (known as No. 
1 and No. 2:Eco Protective Creams— 
Davis) one: for protecting the hands 
during work and the other for use after 
work. 

The No. 1-cream is rubbed into the 
hands, and on the arms, if necessary, 
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For years the quality and price of Hancock Steel 
Valves were both sky-high. Our worthy competitors 
built cheaper valves — sold more. 


Maybe we were a little ambitious — but we wanted 
to sell more Hancocks. So, last summer, we lowered 
our prices to the competitive level without changing 
the Hancock Quality. We hoped this would increase 
our production and lower our manufacturing costs. 


Well, sir, would you believe it, during the last six 
months our steel valve business has doubled. And 
today we are really just getting underway. There are 
still thousands of valve users who haven't heard that 
they can now use Hancocks at no premium in price. 
Doggone, if we don't believe these automobile makers 
who get their prices down by making more cars have 
got something. 


Hancock Valves will continue. to be frugal with 
steam and repair costs. Their hardened stainless steel 
seats and discs are habitually tight. An easily renew- 
able thread bushing rejuvenates old valves for a few 
cents. The new stainless steel gland nut cannot rust 
and stick . . . insures easy tightening of packing. 





WITH HANCOCK'S 
NEW LOW PRICES, 
WE TOO CAN USE 
THEM, CHIEF/ 
















Are you one of the many people who would always 
have liked to use Hancocks but didn’t because of their 
high cost? If so, you'll want a copy of our new Hancock 
Steel Valve bulletin. Now you pay no more — write 

ancock into your next requisition for steel valves and 
get lower maintenance costs as a bonus. 


Hancock Valve Division 
Manning, Maxwell & Moore, Inc. 
Bridgeport, Connecticut 


HANCOCK VALVES 
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...at the bottom of the stem... 
is the true temperature indicated 
on the dial of the WESTON. No 
stem corrections ever neces- 
sary, no matter how long the stem. 


You avoid all necessity for stem corrections when you 
use WESTON Industrial Temperature Gauges. You elim- 
inate frequent replacements due to breakage, or damage 
from severe vibration or over-temperatures. You banish 
all possibility of taking temperatures inaccurately be- 
cause of poor readability. 

All these costly and troublesome problems vanish 
when you adopt WESTONS. For this new thermometer is 
ruggedly constructed throughout of stainless steel . . . it 
has a large, easy-to-read dial with widely spaced tem- 
perature divisions ... and it has an accuracy of 1% over 
the entire scale. 

No matter what your requirement, it will pay you to 
investigate immediately all the advantages of this im- 
proved thermometer. The coupon below will bring you 
complete data. 





Weston Electrical Instrument Corporation, 
655 Frelinghuysen Ave., Newark, N. J. 


Send data on WESTON Temperature Gauges 

















before starting work. It forms an in- 
visible, non-sticky, unnoticeable film 
which protects the skin from the action 
of chemicals, solvents, grease, oil, gaso- 
line, and other substances harmful to 
the skin. When the hands are washed 
at noontime and night, the film comes 
off easily, bringing with it all the dirt, 
grease, paint, lacquer, etc., that the 
hands have picked up, and leaving them 
smooth and clean without the use of 
abrasives. 

The No. 2 cream is applied after fin- 
ishing work for the day. It replaces the 
natural oils of the skin with a soothing 
cream which keeps the hands soft and 
free from chapping and cracking. This 
cream is also used by those whose 
hands are constantly wet with water, 
since the No. 1 cream is not suited to 
provide protection against the effects 
of water and aqueous solutions. Both 
types of cream are supplied in 16-ounce 
cans. 


Reversible Ratchet Handle 
BONNEY FORGE & TOOL WORKS 

Bonney Forge & Tool Works, Allen- 
town, Pennsylvania, has announced the 
addition to its line of a new reversible 
ratchet handle for %-inch square drive 
sockets and attachments, to be known 
as No. T35. 

It is light in weight, strong and per- 
fectly balanced. In order to keep out all 
dust, dirt, grit and grease the ratchet 
has been fully enclosed. 

The %-inch lug makes it adaptable 
for use with all %-inch square drive 
sockets and attachments. On the other 





Avoid the 

High Cast of 
DIRTY, WET, —¥ 
OILY STEAM 


Keep It Clean and Dry with 


COCHRANE 


ALL-SERVICE 


SEPARATORS 


Dirty, oily, wet steam, air and gases are 
costly to equip and producti 
processes. Cochrane All-Service Separa- 
tors will pletely remove 
and solid entrainment that may be de- 
structive to expensive st ing 
-equipment — turbines, engines, pumps, 
evaporators, cooking vessels, stills, etc. 

Cochrane Separators assure complete 
purification due to exclusive construc- 
tion features of the baffles and ports. 
These produce a direct, unrestricted fall 
ef the entrainment, prevent the purified 
steam from passing over the drip area 
and again b ing inated, and 
minimize pressure loss through extra 
large por* areas. 

More than 10,000 plants in every 
industry have definitely di d 
ithe exceptional service and economy of 
‘Cochrane 




















Write for full information on the construction and 
performance of Cochrane All-Service Separators. 


COCHRANE CORPORATION « 2115 N. 17th STREET - PHILADELPSIA, PA. 


COCHRANE 


ES + TRAPS SEPARATORS 








side of the head is a %4-inch square 
opening for use with %-inch adaptors 
or for use on small compressors, mo- 
tors, shut-off valves, etc. 

Made of Bonney “CV” Chrome- 
Vanadium Steel, chromium plated and 
highly polished, it has a round knurled 
handle which insures a firm, comfort- 
able grip. 

It will be a useful addition to the kit 
of any mechanic who uses %-inch 
square drive sockets. 


Recording Chart Ink 
PERMOCHART COMPANY 


Permochart Company, Koppers Build- 
ing, Pittsburgh, Pa., announces de- 
velopment of a new recording chart ink 
after more than six months of labora- 
tory research, especialiy for use on the 
renewable permanent recording charts 
manufactured by this company. 

Tests of the new ink are reported 
to have proven its superiority to or- 
dinary recording ink for this purpose, 
in several important respects. 

Advantages claimed for the new ink 
are that it starts flowing instantly and 
easily but does not flood; that it will 
not cake on the pens even if they run 
dry and are left so for several days; 
that it dries quickly and does not 
smudge or spread. Records of 50 hours 
duration or more have been made from 
one filling of the pen. 

Permochart Recording Chart Ink is 
made in three colors; purple, red and 
green, the first being recommended by 
the manufacturer as giving the best 
contrast with the natural color of the 








PECIALTIE 
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Permochart. It is available in 2- and 
8-ounce bottles. 

The smooth, hard, non-absorbing sur- 
face of the Permochart, according to 
the manufacturer, provides a perfect 
writing surface for the pen, from which 
the new ink flows in a uniformly sharp, 
clear line, insuring easy and accurate 
readings. 


Iron Body Globe and 


Angle Valves 


CRANE COMPANY 

Crane Company, Chicago, Illinois, is 
offering a new line of iron body globe 
and angle valves designed to withstand 
exceptionally severe service. The plug 
type disc is made of Crane nickel alloy 
and the body seat ring of Exelloy, a 
specially heat-treated chromium iron. 
This combination of metals for seating 
surfaces has been found by extensive 
tests to offer excellent resistance to 
wear, temperature, galling and scoring. 
In addition, these metals are harder, 
stronger and tougher than metals or- 
dinarily used in iron valves. 

These valves are recommended for 
150 pounds steam working pressure and 
300 pounds on cold water, oil or gas 
lines. They are made in sizes %- to 3- 
inch, and also are recommended for 
throttling service. 

The stuffing boxes are fitted with a 
gland and filled with high-grade pack- 
ing and may be repacked while under 
pressure when wide open. These im- 
proved iron body valves are identified 
as 31414-P globe and 316%-P angle. 






















Tubes Cleaned 
With One Set of 
Replaceable Blades 











WRITE FOR NEW CATALOG 


The ROTO Company 


145 Sussex Ave., Newark, N. J 




































No tight tank protected with an Oceco % 
flame arrestor has ever been lost by fire. — 
e More than 250,000,000 bbls. of 
tankage are protected with Oceco 
flame arrestors. They have Underwriters’ © 
approval..and vertical straight through 


ee a ae . ae INTO BOOTHS 
| NUMBER 26-27 


ognized standard throughout the Specify oe 

industry. They are furnished as single 

units or complete with an Oceco vent. ~ OCECO FITTINGS REFINERS & MARKETERS BLDG. 
| valve. Sizes to meet any requirement. ~~ e 


Write for descriptive 


a: CO Tittin gf 


THE JOHNSTON & JENNINGS CO. 


OCECO DIVISION 
885 Addison Road . Cleveland, Ohio 




































“POP” ATKINS 





Engineering and Sales Services: NEW YORK + CHICAGO + PITTSBURGH 
BEAUMONT, TEXAS + TULSA, OKLAHOMA» LOS ANGELES + OAKLAN CALIF 








“HERB” MALAND 


ESTABLISHED /9/2 INCORPORATED /917 








Manufacturers 
Installation 
Engineers 
Sales - Service 








WILL GIVE YOU A GOOD WELCOME | 
AND TELL YOU ANYTHING YOU 
WANT TO KNOW ABOUT: 











BALL BEARING SWING JOINTS (HIGH 
AND LOW PRESSURE), METAL HOSES 
THAT ARE FLEXIBLE AND SAFE FOR 
EVERY PURPOSE, CIRCULATING 
HEADS, MUD MIXING GUN! 














Specializing in Equipment for 
CHEMICAL MANUFACTURERS 

GLASS, CERAMIC & REFRACTORY MANUFACTURERS 
METALLURGICAL INDUSTRIES 

DOMESTIC AND INTER-COASTAL STEAM VESSELS 
PETROLEUM REFINING AND RELATED INDUSTRIES 
SUGAR MANUFACTURERS AND REFINERS 

PUBLIC SERVICE POWER PLANTS 

FACTORY POWER AND HEATING PLANTS 

ss OIL BURNERS FOR POWDERED COAL 



















Offices and Salesrooms Factory 
1327 Girard Avenue L St. & Sedgley Avenue 
Philadelphia, Pa. 









Si 
CHIKSAN Onset ss 


FULLERTON, CALIFORNIA SHELL BUILDING, HOUSTON, TEXAS 
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What do YOU want to 
pump in your refinery? 


There are Kinney Pumps operating success- 
fully at 50°, and others at 700°; some are 
pumping still bottoms, others distillate; some 
of the smallest discharge 1 g.p.m., some of 
the largest—3500 g.p.m.; some operate at low 
pressures, others at 400 Ibs. per sq. in. SO, 
just write us the details and we will recom- 
mend the correct pump for your particular 





Model A Heliquad, External Bearings 


Model A Heliquad, with external bearings and 
timing gears, is a general service pump har- 
dling all kinds of liquids, with or without 
lubricating qualities; cold or hot; viscous or 
non-viscous. 





Model B Heliquad, Internal Bearings 


Model B Heliquad pumps are offered for han- 
dling liquids possessing some lubricating value 
as internal bearings and timing gears operate 
in direct contact with the fluid pumped. 





Model G Heliquad, Overhung Bearings 


Model G Heliquad, a modification of Model A, 
has all bearings and timing gears on drive 
side and rotors overhung; capable of handling 
the same materials as Model A but designed 
for low pressures, 


KINNEY MANUFACTURING CO. 
3539 WASHINGTON ST., BOSTON, MASS. 


NEW YORK: 30 Church Street 
CHICAGO: 1202 Buckingham Bldg. 
DALLAS: 808 Santa Fe Bldg. 
PHILADELPHIA: 725 Commercial Trust Bldg. 
LOS ANGELES: 1333 Santa Fe Avenue 












At THE annual meeting of Revere 
Copper and Brass Incorporated, 
Rollo E. Falk, vice president and gen- 
eral manufacturing manager was elected 
a director. Falk has been manufactur- 
ing manager since 1932, and previously 
was works manager of the Dallas divi- 
sion, in Chicago, Illinois. His headquar- 
ters are in New York. 


HE Harnischfeger Corporation of 

Milwaukee, announces appointment 
of H. S. Strouse as vice president. 
Along with the duties of his new posi- 
tion, Strouse will continue to direct the 
activities of the treasurer’s department 
which he has headed for the past seven 
years. 


N ENLARGEMENT of the current 

program of research of Gasoline 
Products Company, and its other activi- 
ties was announced recently by W. H. 
Sullivan, newly elected president of the 
corporation. Sullivan, formerly vice 
president and treasurer, succeeds Wil- 
liam F. Moore, who resigned on Febru- 
ary 15 after several years as president 
to accept an executive position with 
The Texas Company. 


Sullivan, in discussing the value of 
research and the business prospects of 
Gasoline Products Company, outlined 
the history of the corporation from the 
licensing of the first commercial unit 
prior to 1921, and referred to the evolu- 
tion of the small Cross unit into the 
large combination units of the present 
day. This evolution was made possible 
by the early acquisition by Gasoline 
Products of licensing rights for the 
Holmes-Manley, Tube and Tank, and 
other processes, from which modern 
combination units have been developed. 
He pointed out that Gasoline Products 
Company has pioneered numerous ad- 
vances in cracking, including the multi- 
function operations represented in both 
large and small combination units, as 
well as numerous individual develop- 
ments. This has been the result of the 
constant pursuit of research in the lab- 
oratory and on a commercial scale, to 
meet. the changing yield and quality re- 
quirements of the industry. Although 
technical progress in the past 10 years 
has been great, the constant pressure 
on the refiner for operating economies, 
yield flexibility and product quality con- 
tinues. New requirements are arising 
and the company has doubled its re- 
search program in order to anticipate 
them. Research is being focused par- 
ticularly on possibilities of increasing 
octane number of gasoline and yield of 
satisfactory distillate fuels beyond pres- 
ent levels. 

Sullivan stated that the company is 
hopeful that the new developments for 
the benefit of its licensees will result 
from the increased research program, 
which is carried on in the laboratories 
of its licensing agent, The M. W. Kel- 
logg Company. No reduction of activi- 


ties in connection with licensing of 
present processes is, however, con- 
templated. 


Other personnel changes in the cor- 
poration were also announced. Pike H. 
Sullivan was recently elected vice presi- 
dent of Gasoline Products Company. 
He was formerly secretary and patent 


VY BUSINESS NOTES VY 





Bacuracn 


W. H. SULLIVAN 


President, Gasoline Products Company 


attorney. E. F. Liebrecht was elected 
secretary and will function as general 
patent attorney. 

W. H. Sullivan first started in the oil 


& 
For Pumps 
Handling 


BUTANE, NAPHTHAS 
and all Light Stocks 
USE 


0 Ei [L In 0 
A packing especially designed for 
pumps in the oil industry. 


Does not contain glycerine in its 
lubricating compound. 

Does not get hard and avoids over- 
heating and friction on the pump 
shaft. 

















Write for 
Complete 
ABC 
Packing 
Chart 





Send for free working sample. State size. 


GREENE, TWEED & CO. 


Sole Manufacturers 
109 DUANE STREET, NEW YORK 
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DIVIDE YOUR TRAP 
MAINTENANCE BY 8! 

















When the STRONG trap peo- 
ple developed a new kind of 
metal for valves. and seats, 
they upset all old ideas about 
trap upkeep. The new ANU- 
METL lasts EIGHT times 
longer than even Strong's for- 
mer wear-resisting metal! 

If you aren't using STRONG 
traps, here’s your chance! Get 
one for your toughest job. Use 
it 3 months. If it doesn’t meet 
your highest expectations, re- 
turn it and get your money back, PLUS FREIGHT! 
Fair enough? Then order it now! 

P. S.—STRONG traps made for any liquid—cil, 
gasoline, etc. 


FREE—EASY METHOD OF SIZING STEAM TRAPS. 
SEND FOR CATALOG 63-R-1 


STRONG 


QUALITY STEAM SPECIALTIES 


The Strong, Carlisle & Hammond Co. 
1392 West Third St.. Cleveland, Ohio 


CRYER 


INVERTED BUCKET STEAM TRAP 
























BUILT FOR REFINERY NEEDS 


CRYER INVERTED BUCKET STEAM TRAPS are designed 
to meet the rigid requirements of refinery operation. In- 
stall them wherever condensation drainage is involved— 
in the pump house, on evaporators, on reboilers, in the 
compounding house, on the steam stills for bright stock, 
in the sweat pan house, or in the lubricating agitators. 
You'll soon see the result—fuel consumption is lowered 
and production is increased. 

Six standard sizes to meet all pressure requirements. 
Write for bulletin and trial offer. 


CRYER TRAP & VALVE CO., Inc. 
° 366 i 729 B) LO). e's OF NEW YORK 
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REFLEX GAGES 


Year in, year out Jerguson has served the 
industry, supplying these accurate, dependable 
gages for steam boilers and for indicating 
liquid levels in tanks, towers, stills, ete. Every 
oil man knows— 


The 
empty 
space 
appears 
WHITE 











The 
liquid 
shows 
BLACK 





Safe and dependable at all temperatures and 
pressures. Furnished with or without valves 
for every type of service. Full information 
upon request. 


JERGUSON GAGE & VALVE CO. 


87 FELLSWAY | 
SOMERVILLE, MASS. | 














All is not 
Best’ that’s 
etter’ 


HE mere fact that welded pipe in- 

stallations have proved better than 
mechanically joined piping, should not 
obscure the fact that this better way 
also has its ‘good, better and best.” 


If a welded installation were sawed in 
half, this distinction would become im- 
mediately apparent. If it were an in- 
stallation in which WeldELLS and other 
Taylor Forge Welding Fittings were used 
it would look like the unretouched photo- 
graph shown above—sound and uniform 
from end to end—because any qualified 
welder can make ideal welds when he 
uses these fittings which have tangents, 
machine-tool bevelled ends, accurate 
dimensions, selective reinforcement, and 
other features not combined in other 
welding fittings. 


So the very reason for welding is the 
reason for standardizing on WeldELLS— 
because they represent this better way 
at its best. And of almost equal impor- 
tance is the fact that the Taylor Forge 
line is the most complete made. It em- 
braces the widest range of types—the 
widest range of sizes and thicknesses. 


Large stocks of Taylor WeldELLS and 
other seamless steel welding fittings 
are carried by distributors serving 
every branch of the oil industry. Ask 
for WeldELLS. 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: 
Chicago, P. O. Box 485 
New York Office: 50 Church Street 


TAYLOR FORGE 


WeldELLS 


Seamless Pipe Fittings for Welding 
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business with The Texas Company in 
1920. He resigned in 1930 to accept the 
position of secretary and treasurer of 
Gasoline Products Company. He also 
recently was elected president of Proc- 
ess Management Company. 


INE Safety Appliances Company, 
Pittsburgh, has announced the re- 
moval of its Houston, Texas, office to 
1718 Louisiana Street. George J. Gruber 
is district manager. 


HE Gasoline Products Company, 

Inc., announces removal of its offices 
from Newark, to 26 Journal Square, 
Jersey City, N. J., and the Gray Proc- 
esses Corporation likewise announces 
removal of its offices to the new ad- 
dress above. 


ROFESSOR Vladimir N. Ipatieff, 

director of chemical research, Uni- 
versal Oil Products Company, has been 
appointed to represent Northwestern 
University at the Tenth Annual Con- 
gress of Chemistry, to be held in Rome, 
May 16. 


HE Walworth Company has as- 

signed E. L. (Salty) Clark to take 
charge of the Arkansas-Louisiana-East 
Texas sales district, including the Lou- 
isiana Gulf Coast, according to an an- 
nouncement from Fred W. Duemler, 
vice president of the company at Dallas, 
Texas. Clark has moved from Houston 
to his new territory with headquarters 
at Shreveport, Louisiana. 


BE E Sheffler-Gross Company, Drexel 
Building, Philadelphia, has been ap- 
pointed representatives for Eastern 
Pennsylvania by the American District 
Steam Company, North Tonawanda, New 
York. 


EW YORK Belting & Packing 

Company, Passaic, New Jersey, has 
announced the recent appointment of 
Wylie-Stewart Machinery Co., Inc., 1400 
Exchange Avenue, Oklahoma City, as 
distributor of the company’s line of 
mechanical rubber goods in the Okla- 
homa City territory. 


F. LINCOLN, president of The 
J Lincoln Electric Company, Cleveland, 
Ohio, announces establishment of a 
manufacturing subsidiary to be called 
Lincoln Electric Company (Australia) 
Pty., Ltd., at Sydney, Australia. A suit- 
able factory has already been purchased 
and arc welding equipment manufactur- 
ing operations will begin in a year’s 
time. 

While in Australia, Lincoln visited 
all the capital cities, giving a series of 
addresses before various engineering 
societies and groups on developments in 
the art of welding. He is expected back 
in the United States in May, returning 
by way of South Africa and England 
in both of which countries the Lincoln 
company has holdings. 


HE Cochrane Corporation, Phila- 

delphia, announces the appointment 
of C. J. Gaskell Company, 1011 Falls 
Building, Memphis, Tennessee, as dis- 
trict representative for all of its prod- 
ucts in Arkansas, Western Tennessee 
and Northern Mississippi. 


ete Anant tap Rectifying Company 
of California announces the appoint- 
ment of William Woelflin as California 


district manager with headquarters at 
the company’s offices in Long Beach, 
California. 

Woelflin’ has been with Petreco for 
12 years, serving 
in various phases 
of the company’s 
research and de- 
velopment activi- 
ties as research 
engineer in the 
laboratory at 
Long Beach, and 
the past two years 
as California dis- 
trict engineer. 

A graduate of the University of Cin- 
cinnati with the degree of chemical en- 
gineer; and a member of Tau Beta Pi, 
honorary engineering society, Woel- 
flin entered the oil business on leaving 
school and since then has had consid- 
erable experience in both the produc- 
tion and refining departments. 





WILLIAM 
WOELFLIN 


PPLICATION for membership in 
the Cooper & Brass Research As- 
sociation was made recently by the 
Riverside Metal Company, Riverside, 
New Jersey, and The Sevmour Manufac- 
turing Company, Seymour, Connecticut. 
These applications will be accepted at the 
next meeting of the board of directors, 
and in the meantime both companies will 
be accorded full membership privileges. 
Riverside Metal Company manufac- 
tures and distributes nickel silver, phos- 


CALL US 


for the following 


TAYLOR FORGE 


PRODUCTS 





Flanges, Weldells, Welding Reducers, 
Welding Tees, Flanged Unions, Special 
Flanges, Orifice Flange Unions, Boiler Noz- 
zles, Welding Neck Nozzles, Spiral Welded 
and Spiral Riveted Pipe. 


PRINCIPAL ITEMS 
STOCKED IN HOUSTON 


THE 


CORBETT-WALLACE 
CORPORATION 


2418 Winter Street 
HOUSTON, TEXAS 


Distributors for 


TAYLOR FORGE & PIPE WORKS 


HOUSTON PHONE: C-5327; L. D. 363 
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MARLEY LEADS with an installed water cooling capacity of more 
than five million gallons per minute, because Marley also leads in 
advantages of design and performance. For efficient; economical 
water cooling, see 


THE MARLEY COMPANY 


3000 FAIRFAX ROAD KANSAS CITY, KANSAS 














OIL HEATING HANDBOOK 


By HAN A. KUNITZ 


This all-inclusive treatise is 
absolutely essential to all who 























% 
S OIL HEATING manufacture, distribute, install 
—— pag Pigs age gta Hardened steel pilot gears, anti-friction outboard bear- 
ae ae <i ings, large shafts with screwed-on protecting Ni-Resist 
ting efforts, Han A. Kunitz, sleeves, smooth and quiet operation, result in a pump 
widely known authority on that is capable of continuous service over long pe- 
oil heating in the domestic and riods of time. Inquiries will receive prompt attention. 


industrial field, has written the 


first book of its kind. In it WATEROUS COMPANY 


every question about oil heat- 
ing is answered; the principles, St. Paul, Minnesota 
installation and maintenance, explained thoroughly Established 1886 

and impartially; and every word used in connection 
with heating engineering is concisely defined. This is 
THE key to a wider and better understanding of the 
principles of heating and oil burners. Contents: A 
Step Ahead; The Oil Burner System; Oil, Flame and 
| Combustion; Petroleum Fuel; Flame and Ignition; 
| Combustion and Efficiency; Heat ard Radiation; Test- 
| ing Oil; Technical Aspects of Oil Burner Flame; Com- 
| bustion Technique; Heat and Heating; Heating for 
Comfort; Heating Principles and Calculations; Heating 
Systems; Warm Air Heating; Controls; Installation and 
Service; Survey and Installation; Charts; Service; 
Sound and Noise; Retail Selling; To the Manager 
of Retail Sales; To the Salesman; Terminology, Tables 
and Statistics, Weather Chart, Etc., Index. 


CONTAINS 465 PAGES and many Tables, Diagrams and 
Charts . . . PRICE $3.50 Postpaid. 


| GULF PUBLISHING COMPANY 
| 

















P. O. Box 2811, Houston, Texas 
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Yet there’s 
No Damage 


A smashing blow with a ham- 
mer won’t injure Fairbanks As- 
bestos Disc Rings—a more severe 
test than any ring gets in service. 
They withstand brutal punishment 
that would disintegrate ordinary 
rings because they are reinforced 
with genuine long-fibred asbestos. 


Another thing which prolongs 
the life of these rings is the de- 
sign of the Fairbanks Disc Nut 
which throttles the action of the 
stream against the disc. 

Fairbanks Disc Rings give 
equally long and efficient service 
with steam, hot water or cold 
water, eliminating the necessity of 
stocking several types. 


The slide-on disc holder drops 
off when valve is taken apart, 
making it easy to change the disc. 
Perfect alignment is assured by 
the radial seat between body and 
bonnet when the valve is as- 


sembled. 


Stuffing box. can ke packed 
under pressure without danger of 
leakage because the seat is above 
the threads on 
stem where no 
sediment or for- 
eign matter can 
reach and pit or 
score the seating 
surfaces or pre- 
vent tight closing. 

Write for Cata- 
log No. 21 de- 
scribing our com- 
plete line of 
bronze and iron 
valves. 
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THE FAIRBANKS CO. 
20 East 4th St. New York, N. Y. 
Valves, Dart Unions, Hand Trucks 

and Wheelbarrows 


Boston—Pittsburgh 
Distributors in Principal Cities 
Factories: Rome, Ga.; Binghamton, N. Y. 


Fairbanks 





Renewable Valves 





phor bronze, cupro nickel, beryllium 
copper, brass, commercial bronze, 
Guinea gold alloy, and shot -copper; 
sheets, rolls, strips and plates; circles 
and blanks; wire and rods, bars. 

Seymour Manufacturing Company 
manufactures nickel silver, phosphor 
bronze, brass products, cupro nickel, 
and nickel anodes. 

The membership of the Copper & 
Brass Research Association now repre- 
sents the following companies which 
manufacture almost 95 percent of the 
products fabricated from copper and its 
alloys: 

The American Brass Company, Wa- 


terbury, Conn.; Bridgeport Brass Com- 
pany, Bridgeport, Conn.; Chase Brass 
& Copper Co., Incorporated, Water- 
bury, Conn.; C. G. Hussey & Com- 
pany, Pittsburgh, Pa.; eller Brass 


Co., Port Huron, Mich.; tional Brass 
& Copper Company, Inc., Lisbon, Ohio; 
The New Haven Copper Co. Sey- 
mour, Conn.; Phelps Dodge Copper 
Products Corporation, New York; Re- 
vere Copper and Brass Incorporated, 
New York; The Riverside Metal Com- 
pany; Scovill Manufacturing Company, 
Waterbury, Conn.; The Seymour Manu- 
facturing Company; and Wolverine 
Tube Company, Detroit, Mich. 


HE Steel and Tube Division of The 

Timken Roller Bearing Company 
has appointed Joseph T. Ryerson & 
Son, Inc., to warehouse Timken Me- 
chanical Tubing (S.A.E. 1015 Steel) in 
territories served by Boston, Jersey 
City, Philadelphia, Buffalo, Cincinnati, 
Chicago, St. Louis, Cleveland, Detroit 
and Milwaukee. 

During the last few years a large de- 
mand has developed for Timken’s high- 
grade mechanical stocks. Because of the 
fact that production is geared up for 
large runs, it has been impossible to 
keep pace with this demand. With the 
Ryerson Company’s warehouses now 
carrying a complete stock of Timken 
mechanical tubing, this quality product 
is now available for immediate ship- 
ment. 
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bam seatnamene Incorporated, Louis- 
ville, Kentucky, announces that W. 
B. Whenthoff has joined the company’s 
sales organization as district manager 
for the Mid-Continent district. Whent- 
hoff was formerly with the Big Three 
Welding & Equipment Company of 
Tulsa, where in his new connection he 
will maintain headquarters. Whenthoff 
has had wide experience in welding 





W. B. WHENTHOFF 
Now with Tube Turns 





operations of all kinds and is well quali- 
fied to discuss welding problems in con- 
nection with piping construction and 
design. 


HREE vice presidents and two di- 

vision managers of Westinghouse 
Electric and Manufacturing Company 
have been assigned new duties in a re- 
vised schedule of responsibilities an- 
nounced by President George H. 
Bucher. 

Vice President Ralph Kelly is placed 
in charge of sales of the company with 
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Stock of Timken Steel tubes carried by Joseph T. Ryerson & Sons 
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THESE MODEL DU4 SILENC KS 
REDUCE EXHAUST NOISE TO A 
WHISPER 








MAXIM SILENCERS 
INVADE ~ OIL FIELDS 


Wherever you find engines, you will find 
MAXIM SILENCERS. A wide variety of 
models permits selection of exactly the 
correct type for your engine, compressor, 
blower or vacuum pump. Also, heavy duty 
exhaust silencers are available for natural 
gas engine application. 


See Maxim Silencers in operation at the 
Tulsa Oil Show at the following booths: 


COOPER-BESSEMER CORPORATION 
HAPPY BELTING COMPANY 
FRANK MANUFACTURING COMPANY 
LUFKIN COMPANY 
WAUKESHA ENGINE COMPANY 


THE MAXIM SILENCER COMPANY 


HARTFORD, CONN. 


This Model. S8C2 Will Si- 

lence Your Exhaust, at 

the Same Time Trap all 
Sparks 7 


DALLAS, TEXAS. 
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HOT 
FLOW-ON 
METHOD 
Makes 


Storage Tank 
PAINT 


STRIPPING 


Easy 
Safe 


Fast 





" 
Easy 
Make up a solution of the 
recommended Oakite ma- 
terial. Apply by Oakite 
Flow-On Method. Automat- 
ically, completely covers 
surfaces. Use inexpensive 
equipment easily made up in 


your own plant. 


Safe 


Non-inflammable . . . used 
in water solutions, Oakite 
materials are safe to handle 
and apply. They cause no 
objectionable fumes. No 
chipping or abrasive meth- 
ods needed. 


Fast 


Large areas of surfaces are 
stripped at one time with 
this Oakite method. Impor- 
tant to you, too, is the low 
cost of Oakite paint-strip- 
ping. Write for interesting, 
free four page descriptive 
folder. 


Manufactured only by 


OAKITE PRODUCTS, INC. 
50B Thames St., New York, N. Y. 


ertified cleanin 


MATERIALS & METHODS FOR EVERY-CLEANING REQUIREMENT 











headquarters in the Pittsburgh execu- 
tive offices. Formerly he was in charge 
of Pittsburgh district works including 
the headquarters plant at East Pitts- 
burgh. 

Vice President R. B. Mildon assumes 
management of the East Pittsburgh di- 
vision coming here from Philadelphia 
where he had charge of the steam and 
stoker departments with headquarters 
in the South Philadelphia Works. His 
new offices will be in East Pittsburgh. 

Vice President N. G. Symonds, long 
associated with sales operations, will 
devote his time in the sales department 
to specific customer activities, associa- 
tion work and special duties as as- 
signed. 

Other appointments listed Roy A. 
McCarty, formerly manager of the 
small motor division at Lima, Ohio, as 
transferred to South Philadelphia as 
manager of the steam and stoker di- 
vision; and B. H. Lytle, formerly a 
division manager in East Pittsburgh 
goes to Lima as manager there. 


ANNING, Maxwell & Moore, Inc., 
with plants in Bridgeport, Boston, 
Muskegon and Jersey City, recently 


| struck a new note in “industrial democ- 
| racy.” In a local auditorium the thou- 


sand-odd employes heard their presi- 
dent, Robert R. Wason, present a de- 


| tailed report covering the company’s 
| operations during the past year. 


All facts were presented with com- 


| plete frankness. With some 60 animated 








lantern slides, Wason went into every 
phase of the operations of the company, 
which does an annual volume of ap- 





proximately ten million dollars in the 
production and sale of industrial equip- 
ment including gauges, valves, locomo- 
tive and railway equipment, cranes and 
hoists, precision instruments and mill 
supplies. 

Every employe was informed of the 
most intimate details of just what hap- 
pened to each penny of every sales dol- 
lar received. He told how much was 
spent for materials, wages, salaries and 
profits, and how much of the profits 
had in turn been reinvested in the plant 
and equipment. Wason stated that the 
men and women who work for a busi- 
ness have just as much right to know 
these confidential facts as the stock- 
holders who have their money invested 
in it. 

It was brought out that approximate- 
ly 84 percent of the company’s income 
in 1937 came from new products de- 
veloped by the company since 1932, 
pointing out in this connection that con- 
stant study of the needs of the market, 
together with the necessary engineering 
development to adapt products to meet 
changing needs, had made it possible 
not only to maintain employment, but 
also to provide more jobs for more 
people. 

Another innovation in this meeting 
was the distribution of slips and pencils 
and the invitation that any and all ques- 
tions be asked. At the close of the talk, 
Wason, frankly answered each question. 

In conclusion, speaking on general 
conditions, Wason said he felt that the 
business outlook was inherently by no 
means as dark as it is sometimes paint- 
ed. “What business needs today is a 
chance to settle down and go to work,” 
he said. 


More than 1,000 lineal feet of welding was required to fabricate this absorber 
designed for use in treating oil. It is 8 feet in diameter at the bottom, 7 feet in 
diameter at the top and 58 feet 10 inches high. The I 1/16-inch flanged No. A-70 
steel bottom section required 10 beads of welding. The 15/16-inch flanged No. 
A-70 steel top required 8 beads in all roundabout and vertical seams. The vessel 
has 26 flanges or manholes varying in size from 8 to 24 inches and was fabricated 
by the Tulsa Boiler and Machine Company with Westinghouse FlexArc welders. 
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RiFEaiIbD 
No. 65R Threads 
1’ to 2” Pipe with 
ONE Set of Chasers 


Instead of 16 chaser 


to risk losing, to waste 
valuable time chang- 
ing every time you 
want to thread differ- 
ent size pipe, this 
threader has only 4 — and they stay in the threader. 
A quick shift of the setting post and you're ready 
to cut perfect threads on 1”, 1144”, 114" or 2” pipe, 
any metal— over or under size, 
drip threads or short nipples —a 
convenience that runs into real b+ 5 ce Rope 
money saving. which make it 


standup con- 


Like many thousands of users, you veniently on the 
floor. 
go for the new style work-holder that wo. gsr, 2-han- 
clicks to pipe size with a twist of the {'* yee 
gauge ring and tightens with one dle plain die. 
screw. No bushings to bother with. 

Plenty of other efficiency features 
in this rugged modern threader. The 
more experienced a judge of pipe 
tools you are, the more satisfaction 
you get out of owning and using 
this RIF&0D No. 65R. Try one at 
your Supply House—buy it for 
better, faster, easier threading. 


THE RIDGE TOOL CO., ELYRIA, 0. 

















If this Housing ever 
Breaks or Distorts we 
will replace it Free. 


Save 75% of what 
it's been costing 
you for wrenches 
on the sick list and repairs— 
by buying RIB&IDs. Ask 
your Supply House. 


Fel ce [(b PIPE TOOLS 





Stop in and see our BOOTHS Nos. 28, 
Texas Bldg., at the OIL SHOW, Tulsa, Okie. Mas” az 21 
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Filtering for Profit 
with 


(MT.. VERNON EXTRA) 


Precision Filter Fabrics 


Any slight increase in efficiency can 
often vitally affect the profit factor in any filtering 
operation. From a filter fabric point of view once 
the right construction has been chosen the degree 
of efficiency then rests squarely upon the uniformity 
of the fabric used . . . uniformity of yarn... uni- 
formity of weave. 

MT. VERNON EXTRA filter fabrics are woven on 
the finest modern looms and tested to rigorous 
standards of tolerance. They are really precision 
fabrics. 

Specify MT. VERNON EXTRA for that last ounce 
of filtering efficiency. 














Y CATALOGS ... BULLETINS “d 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Insulation Materials 

The Eagle-Picher Sales Company, Temple 
Bar Building, Cincinnati, Ohio, has published 
a new, illustrated, 40-page catalog dealing with 
that company’s insulation materials, under the 
title “Eagle Picher Insulation.” The catalog 
discusses and illustrates fill materials, flat ma- 
terials, pipe insulations and plastic insulation, 
and presents a section of reference tables. 


Boiler Regulation 

The Brown Instrument Company, Philadel- 
phia, has published Catalog No. 5001, Brown 
Automatic Boiler Regulation, which includes de- 
scriptions of the steam damper regulator, over- 
fire control, control valves, and various acces- 
sories. 


Thermometer 

The Foxboro Company, Foxboro, Mass., has 
published a new Thermometer Bulletin, No. 
198-1, which is as free from technicalities and 
as interesting in arrangement as it is possible 
to make such a subject. Complete information 
on each available type of thermometer, record- 
ing and otherwise, is given and the catalog is 
well illustrated with drawings and photographs. 


Equipment 

e Patterson Foundry & Machine Company, 
East Liverpool, Ohio, has published new litera- 
ture “Patterson Laboratory and Pilot Plant 
equipment,” covering pebble, ball and _ tube 
mills, mixers, kettles, autoclaves, filter presses, 
dry and wet pans and clay and mineral work- 
ing machinery. 


Instruments 

The Brown Instrument Company, Philadel- 
hia, has published a new folder entitled ‘“Legi- 
ility Plus Precision,” which reproduces the 
colored numeral records, exactly as they are 
printed on the chart of the Brown potentio- 
meter pyrometer recorders. It explains the sig- 
nificance of the exclusive Brown symbol which 
is part of the numeral record. 


Pyrometers 

Cc. Tagliabue Manufacturing Company, 
Park and Nestrand Avenues, Brooklyn, N. Y. 
is distributing a new 28-page pyrometer catalog, 
No. 110D. This book describes and illustrates 
many features of the Tag Celectray indicating, 
recording and controlling pyrometers and re- 
sistance thermometers, which utilize a photo- 
tube, mirror galvanometer and a beam of light. 
This construction offers instantaneous action, 
accuracy of 0.1 percent and high sensitivity, it 
is said. Large illustrations show the mechanisms 
of various models. 


Glass 

‘The United States Glass Company, Ninth and 
Bingham Streets, Pittsburgh, has published a 
new illustrated brochure, describing its facili- 
ties for the engineering and manufacture of 
glass for industrial and commercial purposes. 


Hose 

Manhattan Rubber Manufacturing Division, 
Raybestos-Manhattan, Inc., Passaic, N. H., has 
published a new folder showing a large number 
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of actual and unusual installations of Manhat- 
tan and Condor Hose being used in a wide 
range of industries. It also contains a detailed 
description of types of construction of the hose, 
as well as helpful technical data. 


Mixers 

Mixing Equipment Company, 1034 Garson 
Avenue, Rochester, N. Y., has published new 
interesting literature “Plain Mixing Facts for 
Careful Buyers,’’ which describes in detail a 
wide range of “Lightning” mixing devices man- 
ufactured by this company. 


Blow-Off Valves 

The Hancock Valve Division, Manning, Max- 
well and Moore, Inc., Bridgeport, Conn., is 
distributing new literature describing the new 
Hancock Blow-off valve with the blow-deflector 
seat and disc. Full engineering information is 
given along with drawings and photographs of 
the new valve. 


Corrosion Control 

D. W. Haering & Company, Inc., 3408 Mon- 
roe Street, Chicago, has published the second 
edition of “Organic Methods of Scale and Cor- 
rosion Control,’ a complete technical exposition 
of the application of organic chemistry in this 
field. The 16-page booklet discusses and de- 
scribes underlying principles and applications 
of organic chemistry. It is illustrated with 
graphs, formulae and equations of interest to 
those responsible for scale or corrosion control. 


Heaters 

Alberger Heater Company, 281 Chicago Street, 
Buffalo, Y., has published a new catalog 
“Alberger Heaters,’ which describes the com- 
mercial types and gives considerable engineering 
data, dimensions, etc., having to do with heat- 
ers in general. Complete engineering informa- 
tion is presented. Included with the catalog is 
the Alberger universal alignment chart for de- 
termining correct sizes for steam condensate of 
water heater lines. 


Bearings 

Shafer Bearing Corporation, 35 East Wacker 
Drive, Chicago, is distributing a new catalog, 
No. 14, covering Shafer radia-thrust roller bear- 
ings and self-aligning units. The catalog de- 
scribes a complete line of radial-trust roller 
bearings and self-aligning ball and roller bear- 
ing units for a full range of industrial and 
machine applications.. Price list is included. 


Ventilation 

The Swartwout Company, Cleveland, Ohio, 
has published Bulletin No. 205, Catalog Section 
B, dealing with “Controlled Air Circulation for 
Industrial and Commercial Buildings.”” This de- 
scribes the Swartwout rotary, ball bearing ven- 
tilator, and by means of numerous drawings 
and concise text gives the full story with all 
pertinent engineering information. A number 
of typical installations in the petroleum indus- 
try are shown by photographs. 


Gages 

Ashton Valve Company, Cambridge, Mass., 
is distributing Catalog 38 G covering a wide 
variety of gages and testing apparatus, including 
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pressure, vacuum, recording gages, pop valves, 
relief valves, and other equipment. 


Condenser Tubes 

Condenser Service and Engineering Company, 
Inc., Hoboken, New Jersey, has published a 
new technical bulletin dealing with the dete- 
rioration and failure of condenser tubes and the 
extension of the life of tube by the air and 
erosion eliminator. The purpose of the elimi- 
nator is explained and its advantages in longer 
tube life detailed. 


Tile Conduit 

American District Steam Company, North 
Tonawanda, N. Y., has published a revised, 8- 
page Bulletin, No. 35-67 A on ADSCO-Bannon 
Tile Conduit and ADSCO-Corning Filler Insu- 
lation for underground steam and hot water 
lines, including illustrations of the products, 
details of construction and their applications. 


Electrodes 

Metal & Thermit Corporation, 120 Broadway, 
New York, has published new literature describ- 
ing in detail a wide variety of Murex heavy- 
coated welding electrodes and their applications. 


Bearings 

The Gwilliam Company, 360 Furman St., 
Brooklyn, New York, has published Catalog 
No. 14, which presents destailed information 
regarding the company’s line of roller thrust 
bearings, ball thrust bearings, journal roller 
bearings, metal balls, steel rolls and _ special 
bearings. 


Naphthdestes 

uodex Products Company, Elizabeth, New 
Jersey, has published new literature dealing with 
the various mineral naphthenates for extreme 
pressure lubricants for hypoid gears, produced 
by this concern. The bulletin deals specifically 
with Nuodex lead naphthenate solution and 
gives information as to shipping points and 
shipping methods. 


Weld Fittings 

Bonney Forge and Tool Works, Allentown, 
Pa., has published a new catalog covering Bon- 
ney Weldolets and Threadolets, individual stock 
welding fittings specifically designed to make 
branch pipe connections such as teas, crosses, 
side-outlets, and the like by welding. The fit- 
tings are fully described and a large number of 
drawings and photographs show methods of ap- 
plication and utilization by various industries. 
Complete information is given as to sizes, 
weights and dimensions for both the Weldolets 
and Threadolets. 


Neoprene 

E. I. du Pont de Nemours & Company, Rub- 
bers Chemicals Division, Wilmington, Dela- 
ware, is distributing Volume 1, No. 1, of a new 
publication, “The Neoprene Notebook,” in 
which it is planned to give the engineer and the 
manufacturer engineering information, labora- 
tory data, and application reports on neoprene. 


Pipe 

Grinnell Company, Providence, R. I., is dis- 
tributing its new “Data Book on Pipe Fabri- 
cation,” a 76-page catalog covering such sub- 
jects as prefabricated piping, pipe bends, gen- 
eral pipe data, pipe hangers, safety valve dis- 
charge elbows, steel flanged fittings and flanges, 
lap joints, lap joint nipples and stud bolts. This 
book supplements the pictorial booklet on Grin- 
nel Prefabrication and contains serviceable in- 
formation providing for the selection of a single 
piece of prefabricated material as well as for 
the laying out of a complete power piping spect- 
fications. 


Valves 

Hancock Valve Division, Manning, Maxwell 
& Moore, Inc., Bridgeport, Conn., is distribut- 
ing Bulletin 4-4500, “Hancock 500 Brinell 
Bronze Valves,’”’ which describes this line © 
valves with the nail-smashing hardened stain- 
less steel seats and discs. All dimensional an 
pertinent engineering information is included. 


Gas Regulators 

The Chaplin Fulton Manufacturing Company, 
Pittsburgh, has published a new catalog, “Ful- 
ton Gas Regulators,” with the automatic cut- 
off for natural gas and the Fulton duplex ses 
itive gas governor for manufactured gas. The 
76-page catalog covers the entire line of Fulton 
regulation equipment, giving full details and 
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all pertinent engineering information and is 
well illustrated with photographs and line draw- 
ings of the Various items discussed. 


Level Gages 

Penberthy [Injector Company, Detroit, Michi- 
gan, is distributing a new catalog 33-A, cover- 
ing its line of ‘Water and Liquid-Level Gages.” 
Full information is presented covering all types 
of water-level gages, automatic gages, bronze 
and iron gages, extra heavy types, drop forged 
steel gage valves, and Penberthy Reflex liquid 
level gages, and injectors, drainers and lubri- 
cating devices. 


Alloys 

Bridgeport Brass Company, Bridgeport, Conn., 
has published a new 80-page technical hand- 
book covering the physical properties and ap- 
plications of four high strength silicon bronzes 
pioneered by this company and sold under the 
trade names of Duronze Alloys. These alloys 
are recommended for service in outdoor con- 
struction where steel, brass and copper are not 
strong enough to have sufficient corrosion re- 
sistance, 


Steam Engines 

Troy Engine & Machine Company, Troy, Pa., 
is distributing Bulletin 101, entitled ““One Half 
Cent Per Kilowatt Hour Power Cost.” It tells 
the story of how 43 leading concerns and insti- 
tutions in 29 different industries cut power 
costs for driving 19 different types of auxili- 
aries to an average of one half cent per kilo- 
watt hour. Individual case records are presented 
giving all cost data. The booklet is well illus- 
trated and includes much engineering data of 
interest and value. 


Insulation 

Quigley Company, 56 W. 45th St., New York, 
issued an 8-page bulletin describing the advant- 
ages of Insulbrix in various installations. In- 
sulbrix are light weight low heat storage in- 
sulating fire brick which combine the advantage 
of a high refractory and an efficient insulator 
of low heat storage capacity. They are used 
for direct exposure to flames and gases in boiler 
furnaces, ovens, and other high-temperature 
equipment. The advantages claimed for Insul- 
brix are fuel, time, and labor savings, increased 
production, higher efficiencies and lower operat- 
ing costs. 


Pumps 

Goulds Pumps, Inc., Seneca Falls, N. Y., 
announces in Bulletin 210 a new line of single- 
stage, side-suction, ball-bearing centrifugal 
pumps. The bulletin gives complete details, en- 
gineering information, data tables covering this 
line of pumps. 


Manometers 

The Meriam Company, Cleveland, Ohio, has 
just issued a revised and enlarged edition of 
its booklet entitled ‘“‘The Manometer and Its 
Uses.” Beginning with a description of the 
elemental principles of manometer operation it 
continues with an illustrated discussion of the 
various types of manometers and their use for 
special industrial applications. The book also 
contains conversion tables for various indicat- 
ing fluids, instructions for installations and 
tables for the measurement of open flows. 


Electrical 

Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., has issued the fol- 
lowing literature: A-67088, “Electrical Drive 
Selector and Hints on Maintenance,’’ which 
describes and illustrates the requirements which 
must be met in selecting a motor; and A 67207, 
“Motor Starters Protected Against Explosion 
and Corrosion,” or “Five Point Protection 
Against Explosion and Corrosion with Westing- 
house De-Ion Oil-Immersed Motor Starters.” 


Equipment 

. The Duriron Company, Dayton, Ohio, has 
issued a new bulletin on steam jets, ejectors, 
tank outlets and spray nozzles. The bulletin is 
illustrated with photographs and _ dimension 
drawings and capacity tables are given where 
applicable. A copyrighted chart simplifies the 
selection of the correct size jet for heating any 
volume liquid with steam pressures varying 
from 15 to 85 pounds. Steam consumption is 
automatically computed at the same time. 


Alloys 

_ Haynes Stellite Company, Kokomo, Indiana, 
is distributing a new 36-page booklet, ‘‘Has- 
teloy, High-Strength Alloys for Corrosion Re- 
Sistance.” Points covered in detail are chemical 
and physical properties, available forms, methods 
of fabrications, machining and welding, and 
typical successful applications of the various 
alloys. Penetration rates are tabulated for a 
nuinber of highly-corrosive acids and other use- 
ful data are presented. 






Brake Linings 

Johns-Manville, 22 East 40th Street, New 
York, in a new illustrated brochure, ‘Industrial 
Friction Materials,” has gathered together com- 
prehensive data on the complete lines of indus- 
trial brake linings and blocks and clutch fac- 
ings which it manufactures for all types of in- 
dustrial equipment. 


Sand Blast Gun 

Michiana Products Corporation, Michigan 
City, Indiana, announce publication of a new 
four-page pamphlet describing and illustrating 
the Michiana Sand-Blast Gun. In addition to 
descriptive details, a series of photographs show 
various operations, and micro-photographs show 
the smooth uninjured finish of surfaces cleaned 
with the sand-blast gun. 


Potentiometers 

The Bristol Company, Waterbury, Conn., has 
published Bulletin 507, describing its line of 
round-chart Pyromaster Potentiometers. The 
publication describes Pyromaster recorders, re- 
corder-indicators and dial indicators and their 
simplified operating mechanism, Information is 
also given regarding these instruments as air- 
operated controllers using Bristol’s free-vane 
principle in air-control, ‘and as electrically-op- 
erated controllers. The latter uses the com- 
pany’s Unitact type control which is applicable 
only to the pyromaster. 


Hygrometers 

The Brown Instrument Company has pub- 
lished a new catalog, No. 6502, on Brown Hy- 
grometers which covers the line of recording 
and controlling hair hygrometers. Both electri- 
cally-operated and air-operated humidity con- 
trollers are described, including all engineering 
information pertinent thereto. 





Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 
WILLIAMS, BROWN & EARLE, Ine. 
Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 











Pumps 


Aldrich Pump Company, Allentown, Pa., has 
published the 4th ed-tion of “Hydraulic Tables 
and Engineering Information ata 50,” and 
Data 41 on high-speed pumps. Both booklets 
are filled with pertinent pump and pumping en- 
gineering data of value to those interested in 
pumps and their performance. 


Mixers 


The Patterson Foundry and Machine Com- 
pany, East Liverpool, Ohio, is distribut-ng new 
literature of interest and value dealing -with 
Patterson mixers. The booklet is essentially a 
picture story of a wide variety and types of 
mixers designed for all mixing problems. 


Electrical 


General Electric Company,Schenectady, N. Y., 
has recently released the following literature 
describing a variety of that company’s equip- 
ment, Gea-1590C, Oil-immersed Magnetic 
Switches for Installation in Corrosive Atmos- 
pheres; GEA-1423A, Solenoid-Operated Valves; 
GEA-67E, Float Switches for use with Auto- 
matic Pumping Equipments for Water Level 
Control; GEA-2704, A Full Line of Arc-Weld- 
ing Accessories; GEA-2776, G-E Gasoline-En- 
gine Driven Arc Welder; GEA-2473, Push But- 
ton Stations for use in Control Circuits of Mag- 
netic Controllers; GEA-2635, Reduce Costs with 
G-E Recording Instruments; GEA-1587C, Com- 
bination Magnetic Switch; GEA 2450A, Air 
Circuit Breakers; GEA 1438A, Automatic Tele- 
metering Equipment; and GEA-2711, Type HEA 
a Auxiliary Relays for Six to Ten 

ircuits, 


Vapor Pressure 


Industrial Engineers, Inc., 818-A East 59th 
St., Los Angeles, is distributing a new Bulle- 
etin No. 2, “Graphical Vapor Pressure,’ which 
discusses from both technical and _ practical 
standpoint the problem of recorded vapor pres- 
sure and its solution. The bulletin discusses the 
importance of vapor pressure recording, de- 
scribes the industrial vapor pressure record:ng 
instrument, its design, construction, operation, 
maintenance, accuracy and costs and gives list 
of users. Typical installation photographs are 
used and line drawings illustrate the device 
and its use. 
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all fluctuations, 
gauge life. 


All-steel, leak-proof case, and absence of 
moving parts insure years of service without 
attention. Six types and a sediment control 
are available to meet any operating condition. 

Send for Bulletin No. 2. Discover how this 
small investment can save you many times 


its cost. 


THE MERIAM Co. 


CLEVELAND, OHIO © Representatives and Jobbers in Principal Cities 
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PULSATION 
ABSORBERS 


Give Accurate Readings 
Lengthen Gauge Life 


This simple, inexpensive absorber is daily 
saving money for hundreds of users by pro- 
viding quick, accurate readings, free from 
and by assuring longer 
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Buy from your Distributor 


J. H. WILLIAMS & CO. 


276 SPRING ST. NEW YORK 


Headquarters for: Drop-Forged 
Wrenches (Carbon and Alloy), Detach- 
able Socket Wrenches, Reversible 
Ratchet Wrenches, “C” Clamps, Lathe 
Dogs, Tool Holders, Eye Bolts, Hoist 








OIL BOOKS 


The knowledge 


gained through years of work and 





study by some of the most capable men in the oil 
industry is set down in the various oil books pub- 
lished and sold by the Gulf Publishing Company. 
Catalog of these books furnished upon request. 


THE GULF PUBLISHING COMPANY 
P.O. BOX 2811 HOUSTON, TEXAS 


Hooks, Thumb Nuts and Screws, Chain 
Pipe Tongs and Vises, etc. 
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